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Executive Summary

The Carolinagace a combination of climatelated stresses and adaptation challenges. This
projectexamined five major sectorg-orestry, Government, Tourism, Water and Wildlife

order to better understand and assess regional capacity to adapt to the chalé=smytsd by

climate change. These sectors were selected because of their sensitivity to climate variability and
change and significance to the regional and local economies of the Carolinas.

Document analysis, questionres, and interviews with ovéiO0 decision makers engaged in
climate change activities informed this assessniér research focused on identifying existing
climate concerns and information usesponses to climate change, the factors that facilitate and
constrain activities, and the nee@ihd recommendations to enhaadaptive capacityResearh

was conducted from September 2010 to September, @fthlinterviews taking place from June
to Septembe2011 Intervieweesvere selected for their leadership and involvement in climate
changeand relatedsustainabilityissues in the region. Their insights represent the challenges at
the forefront of climatehangeactivities in the Carolinas.

Climate ConcernsDecisionsand Information Use

Climate plays a significant role in the decisions arttvities occurring across alhe sectors
selected for this studyrhe region as a whole experiences significant climate variability, and
many existing decisions and activities reflect adaptations to that variaRégpondentalso

noted concerns relatdo climate change and potential impacts on the region. Such concerns
centered omsea level rise, increag) temperaturesncreasing variability and changes in
precipitation patterns, and the impacts of extreme events s@ido@s drought, huicanesand
tropical storms. However, lile study participants acknowledged the potential risks and impacts
associated with climate change, they also indicatectlinaste change is often overshadowed by
other stresses affecting their sectors, most commonlylgtogpugrowth, development, and
economic concerns.

To address thegdimateconcerns,hie sectoranalyzeddrawfrom a wide array ofnformation
sourcesThe heterogeneity of information sources used by study participants revealéetbat t
is not a centralized source of climate information for the region or foomesector A broad
range of federal and stalevel providers, as well as negpvernment entities, are utilize8ector
leaders indicated that numerous informal informatietworks exist to share and disseminate
climate data and information. These information networks often build on existing professional
affiliations and shared concerns about physical and social impacts of clistiateding
conferenceand building networksf colleagues were consistently identifiedsaategies to
obtainaccessible, relevardand trusted information for all sectors. Interviemdings indicate

that relevance to decisions and job responsibilisiéise primary driver of why certain climate
information sourceareused. Selection of information souliselso conditioned by trust and
credibility, accessibility and convenience, and the spatidltemporal scale of the data.
Differences among sectors regarding the type of information needa@leance on particular
agencies or information sources is discussed later in the r&bapter 10).

Climate Changdéctivitiesand Communication Frames



First steps toward a@#ation are occurring in each sector reviewed for this report, althsnngh

sectorsare more advancedtian othersln addition,activitiesto address climate changpethe

Carolinas are currentlymited by weak public suppodnd the political Bvironment. he

majority of participants reported that they avoid using the plitasd i ma toe acl htaonggeet h e r
due to a number of social and political sensitivitieghe current political climate many of the

existing or planned climate change activities ha@enscaled back and/or integrated into other
efforts. To enhance support tiese activities,extors tend to frame their public communications

and efforts on climate within the context of one or severalesttiblisheghublic issue®f

concern including green jobs, ecosystem conservation, hazard mitigation, public health, energy
and national security, planning, and sustainability.

Participants identified a wide variety of activities ranging from clinmatated data collection

and monitoring, to adaptive management experiments in coastal land use, emissions reduction
(mitigation), education and outreach, risk and vulnerability assessments for emergency
management purposes, and habitat protection and conserfgss@mble 11.3 for detailsAll

of the sectors are pursuing projects on greenhouse gas reduction, education aohl, @urtdhe
collection of climate impact data. Adaptation related research and pilot projects are receiving
greater, although not universal, support along the coastal areas where there is observational
evidence of sea level rise and ecological impactapfation related interests also intersect

around topics of water resource and land use management. There are more advanced adaptation
efforts in North Carolina than in South Carolina as well as a larger community working on
climate change in North CarolinBespite effortso identify people and obtain referrals, this

study includes fewer participants from South Carolina.

Adaptive Capacity

The current mobilization of adaptation and mitigation efforts represanty indications of
adaptive capacitin theCarolinasanddemonstrateemerging strategies to build capacity and
overcome constraintd.daptive capacityvasanalyzed based on categories identified by Yohe
and Tol (2002) including governance, knowledge and information production and use, human
and saial capital, institutional practices and decismaking, and technologydaptation
mandatesvere frequently identified as useful in overcoming existing resandepolitical
constraints. Buildindgpuman and social capitahrough networks and partnerghinas

consistently identified asmajor asset and need, particularly uniitral constraints.

Institutional practices and decisiemaking strategieare supporting greater engagement with
climate adaptation in the CarolindheForestry, Water, and Wildlife sectors hastgstantial
experience with longerm planning thaincludes the use alimateinformationand that could
facilitate the future inclusion of climate change scenaasne Government planning practices
also usednger planning horizons that lend themselves to integrating climate information. In
Tourism, their longstanding practices of education and outreach and personal engagement are
being adapted to increase public awareness of climate issues. The availatnlitg and
technologyto support adaptation efforts is currently best established in the Forestry sector.

Needs and Recommendations

Sector respondents identified key needs and recommendations to slippad mitigation and
adaptation and build adapgicapacityn the CarolinasUnder the currerftscal circumstances,
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limited budgets and resources are a consistent theme that has broad repercussions on all other
aspects of capacitftudy participants repeatedtpmmented otthe rolethat federal and ate
budget cutbacks played in limiting activitiesaddress longerm climate impacts.

To build effectivegovernancestructures and processgsarticipants identified several issues
related to the development or revision of laws, policies, and regul&tianencourage or

mandate climateelated activities, as well as greater certainty from the federal level regarding
anticipated rulanaking and regulations. They also pointed out barriers to advancing climate
change planning and action across jurisdi@l@nd regulatory boundaries. Across sectors, they
expresseadesire to engage in collaborations and multiagency projects but felt that the formal
systems needed to facilitate those collaborations were lacking.

The most common and vigorous recommenddtomuildinghuman and social capitatas the
creation and support of collaboration and coordinatifometworks, projects, and multi

dimensional research frameworks. Participants from all sectors noted this as a primary need and
recommendation to move piate action forward in the Carolinas, especially given significant
reductions in the available resources aalitipal support for such action over the past several
years.

Within the realm ofnstitutional practices and decisiemaking,respondents ideffited a need

for greater coordination and collaboration among government agencies. The canfbcig
competing interests and responsibilities as welhels of coordination and communication pose
barriers to activities.

In the area oknowledge & nformationproduction andusestudyparticipants underscored a
strong need for the fAtransl at i-techn@calanfiissed i mat e
relevant language. Sector leaders recommend continued and enhanced outreach and education
initiativestailored to the needs and values of constituents so that support for activities to address
climate challenges may increase. Respondents identified a variety of data needs from specific
outputs in downscaling to data on vulnerable infrastructure, effeeBgenf adaptation strategies

in natural ecosystems, better understanding of tourist responses to changing climate conditions,
and more information on other stresses that would interact with clindieed changes. They

also identifiedsome general argpecific research areas of importance to their sectors. In

addition, some noted the need floe development of information, tools, and techniques to help
inform adaptation decisions, including guidance on impactaaiaghtivecapacity assessments,
andcostbenefit analyses. Information to improve understandfrthesocial consequences and
potential tradeoffs associated with adaptation options was also identified.

All sectors have major interests intersecting around water resourcessiyahd coastabne
management. Improvements in factors influencing the overall adaptive capacity in these areas
offer potentially broad benefits. The shared interests and overlapping responsibilities create the
potential for expanding networks, partnerships and calidions. The multiple viewpoints and
interests within these sectors also mean that groups have differerdrdhicting interests.

Under such circumstancamproved capacity to conduct impact and vulnerability assessments
greater availability of informson to evaluate the efficacy, cdsénefit, social consequences and
tradeoffs of adaptation optionand improved governance structures are likely to become
increasingly valuable to adaptation planning.
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1 Introduction

Global climate changes will pose major challenges for secidogical systems (Karl et al.
2009;Geyer et al. 201Parry et al. 200/AWWarner, et al. 2009; VijayaVenkataRamanal.

2012. Climate variability and humaimmduced global cinate change will have complex reach

into U.S. social, environmentalndeconomic systems. National efforts to document the direct
and indirect effects of climate change in the U.S. have demonstrated that water, energy,
transportation, agriculture, healmd ecosystems are already experiencing climate stressors that
are exacerbating existing natimate challenges like population growth, development and
urbanization, the overuse of resources, public health, and social inequities (Karl et al. 2009;
Pankajet al. 2011fParry et al. 2007).

Diverse social, environmental, and economic segments may experience different degrees of
climate impacts based on the presence of unique resources and stressors as well as the degree of
their sensitivity to climate varian@nd change. Accordingly, mitigation and adaption efforts

aimed at moderating climate impacts must be informed by distinct analysis of climate impacts

with particular regard for specific areas. Efforts must also be designed with espeexic
resourcesstrategies, and challenges in mind.

To address this need, the U.S. Global Change Research Program (USGCRP) conducts the
National Climate Assessment, under the auspices of the Global Change Research Act of 1990.
The report, which is published every fouay® is designed to synthesize and advance the

current state of knowledge on climate science, identify research and information gaps, assist the
federal government in prioritizing climate science investments, and assess and build regional
capacity to copwvith or adapt to climate variability and change (www.globalchange.gov).
Accordingly, the USGCRP has requested regional and sectoral technical inputs to inform the
National Climate Assessment. These inputs seek to understand and assess the variousgdimension
of regional capacities to cope, respond, and adapt to climate variability and change.

1.1 Study Objectives
The objective of this technical report is to assess the regional capacity of five sectors in the
Carolinas Forestry,Government;Tourism,Water, andVildlife) to adapt to climate change. It
was conducted by the Carolinas Integrated Sciences andsAssds, one of 11 RISprograms.
RISAs are NOAAsponsored programs that seek to advance scientific understanding of climate
variability and change and i mprove societyos
This report willbe submitted as a technical inputhe National Climate Assessment. The major
research questions that guide this report are:

1 What are the primary climasndweatherconcernsanddecisionsoccurring in the
Carolinas?

1 Whattypes otlimateandweatherinformationare used, who are the majmovidersof
information, and what factors influeneday specific sources are used?

1 What types otlimate changactivitiesare planned or underway, how are these activities
framed and what factors havacilitated or constrainetdhese activities?
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1 Whatis theexisting adaptive capacitp climate change, and what are the curne@ds
and recommendatiorte increase adaptive capacity, and how may they be met?

1.2 Scope of the Report
Based on existing researgublished literatureand contextual knowledgé the region, five
climatesensitive sectors were selected for analysis for this report: Forestry, Government,
Tourism, Water Management, and Wildlife Management. These sectors were selected because
they have existing or potential sensitivity to climateafaility and change, have documented
management issues and concehmsughrecent nationalor regionallevel reports, and are
significant to the regional and local economies across the Carolinas. Chaptersvide more
detail about the role afachsector in the Carolinas, the extent of sector activities in the area and
the impacts of climate on those sectors. A brief description of each sector is provided below.

Forestry

Forests ara significant land covelypein the Carolinas. Foregtdustries play a major role in

the economies of botttates, andecreational use of forestsatsosubstantial. Forests provide a
host of ecological services for the sgtacluding enhancingir and water quality angroviding
wildlife habitat. Resource managers (forest or park), individual land owners, arborists (public
and private) and the numerous public users of forests and forest products are all involved in the
use and management of this sector. Although disturbancesateral part of forest ecosystems,
altered disturbance patterns resulting from climate change that exceed natural variability may
reduce thebility of such ecosystems to maintain resilience. Drought and temperature variation,
extreme weather events, aseh level rise all have the potential to impact growth cycles and
processeand the health of forest resources. Indirect impacts will influence the health of wildlife
resources, the economies of the states, and how forests are utilized for leisureeatiomaor

the Carolinas.

Government

Climate impacts will be experienced and managed at the local and regional level. Nearly 1,000
individual counties or municipalities exist in the Carolinas, providing water, energy, and waste
management to residents ayulding development, planning, and environmental regulations.
Government leaders from a variety of issue areas including public health, agriculture, commerce,
public safety, transportation, energy, natural resources, and insurance, among others, are
accoumable to citizens in each respective government jurisdicliba.recommendations,

policies, and regulations established within this sector directly impacts significant aspects of
cultural, economic, and environmental systems throughout the r&jioratevariability and

change in temperature, extreme events (storms, flooding, heat waves, droughts), and sea level
rise are expected to impact local, regional, and-4$gatd physical and social processes.
Emergency management, energy use and policy, traasiparand infrastructure planning,

natural resource provision, and public health will all be affected.

Tourism

Tourism is a vital aspect of local and state economies in the Carolinas. Tourist niches have been
developed in each egegion of the Carolias (mountains, piedmont, and coastal plain), with
attractions that involve outdoor recreati@oastal tourisms particularly prominent. Annually,

tourism contributes approximately $37 billion in travel expenditures, payroll, and tax receipts in
North andSouth Carolina combined. Tourisbased business and industries, natural resource
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managers and regulators, commerce officials, and residential antigate tourists are

involved in maintaining and sustaining the tourbased economy. Because this sectlies
heavily on the benefits of the regionds natur
the range of outdoor tourist opportunities available, as well as the popularity of the area among
annual visitorsChanges in climate, including f@mtial direct and indirect impacts like sea level

rise, shoreline erosion, and habitat loss will influence touliased processes that rely on these

natural resources to sustain the industry. Concurrently, climate changes may contribute to new
tourism oportunities that both leverage and protect the natural environment.

Water Resources

In the Carolinas, over 2,600 active community water systems are responsible for the provision of
safe and reliable public water supplies. The design of these systenscoarsimodate

residential, industriacommercial agriculturaland energyrelatedwater use as well as water

guality standards and ecological needs. Accordingly, water resource managers rely on
engineering designs and management practices to maintainceseaurity and mitigate
hydrometeorological variability. Water utilities, engineers, and consulting firms, as well as water
users and customers, must all negotiate resource demands with available supply. In addition to
climate factors including precipifah patterns, surface water flows, drought, and temperature,
non-climate factors like land use, residential and commercial development, and reservoir
capacity affect water security and supply. Changes in climate variables such as temperature and
precipitaton will therefore influence processes of wastewater and stormwater treatment as well
as watetuse management for consumption, energy production, and agriclitisesector is

limited to public and private utilities managers as well as engineering fitisless

participation from members of the broader water conservation and allocation community.

Wildlife Management

In addition to the 18 National Wildlife Refuges in the Carolinas, a host of state parks, recreation
areas, forests, and wildlife managernareas are established across North and South Carolina.
Healthy ecosystems provide a range of ecological services that contribute to theimgplbf

citizens and the economies of the Carolinas. These include the maintenance of soil, air, and water
qualty; natural resources like plants, animals, minerals, aner@oewable resources; and the
preservation of valued environmental treaslikeswildlife preserves and historical places
Environmental conservation or recreation organizations (NGOs/NPQOsdnand angling

groups, farmers, recreational groups), management officials, and the species and ecosystems
themselves interact to shape the character of wilderness areas in the Carolinas. Ecological
systems must constantly adapt/ariability in climateand beable to absorb change within an
average range. However, sudden or extreme cli
affect natural systems (e.goastal and riverine hydrology, avildfires or pest outbreaksvill

influence critical aspcts of wildlife and natural habitat management. Indirect impacts may

influence regional biodiversity as well as human and environmental health.

1.3 Overview of the Report
This report is designed to rapidly assist readers with understanding key areas afscander
priority for the CarolinasChapter 2provides a regional overview of the Carolinas, including a
brief synthesis of key vulnerabilities, observed and projected climate impacts and concerns, and
non-climate stressors such as population and-lsselthange.
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Chapter 3discusses the methods useddataanalysis. This includes criteria used to refine the
scope of the study and collect data, data collection instruments, and coding protocols and
procedures. The findings of this technical report are based on an extensive document analysis,
117 webbased quémnnaires, and 96 serstructured interviews across five climaensitive

sectors within the Carolinas.

Chapter 4includes an overview of how subsequent chagtefy are organized to present
information on thesectorshighlighted in this study

Chapters 59 present respective sectgpecific findings from the document analysis, vielsed
guestionnaires, and sesstructured interviews. Each chapter includes a discussion of relevant
sector concerns and decisions, the extent to which climate influgrsesdecisions, and the

type and scope of information used to inform critical decisions. Additionally, a review of sector
activities to address climathangds provided with analysis of the frames utilized to
communicate and justify activities and flaeilitating and constraining factors that influence

such activities. Finally, each chapter commentslements of adaptive capacity revealed by the
study as well athe needs and recommendations to enhance future climatgeaction

identified by respodents.

Chapter 10focuses on the networks that disseminate climate information and data to decision
makers in the Carolinas and reviews how exissiogjalnetworks across and withthe study
sectors suppodctivitiesrelated to climate This chapteinincludes discussion of what types of
climate information are usewnhy certain sources are particularly relevant or trustedhawd
existing and emergingetworksare fostering and enhancing capacity building efforts in the
region.

Chapter 1lassumes broad systematic approach towards analyzing the similarities and
differences among the five key study sectors in regards to clooaterns and critical

decisions, major areas of activiglated to climatand the framing of these activities, factors

tha constrain and facilitate climate action, and prominent needs and recommendations across all
sectors. In addition, the chapter provides discussion regarding keyseaiesal challenges in

the Carolinas including coadtwater, and land management. A&tis on these broader themes

and trends provides insight into the overarching climate concerns, current levels of action, and
future capacity of the Carolinas region to adapt to climate change.

Chapter 12provides a brief synthesis of the major findings of the study, while commenting on

the capacity of the five sectors in the Carolinas to adapt to climate change. Emphasis is placed on
how the concerns and interests, activities, and opportunities andataissin each of the sectors

can provide insight into the regional context and capacities of the Carélinab.

recommendations are also summarized here.
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2 Regional Overview of the Carolinas

North and South Carolina share similar climates, resourcespraoesmand social culture. In
addition, the Carolinas share key chafles and vulnerabilitiesvhich center on landse and
development, coastdevelopmentand water management. These challenges are interconnected
and have fareaching impacts on the akability of natural resources, services provided by state
and local governments, and the health of ecological communities. For extimagl&arolinas

have experienced significant population and secionomic transitions the past 30 years
Between 198@nd 2010, North Carolina grew from 5.8 to approximately 9.5 million people and
South Carolina from 3.1 to 4.6 million, primarily a result ohangration from other states.

Within the two states, rapid population growth has occurred in urban and coaasa(@ee

Figure 2.1). During that same time period, the regional economy has shifted from a
predominance of agriculture and traditional manufacturing activities (such as textiles and
furniture) to more knowledgbased and servieelated industriesBennét and Patton 200$C
Department of Commerce 2011; Schunk and Woodward 2083 transition is demonstrated

in employment trendsniNorth Carolina manufacturing employment declined from
approximately 824,100 employees in 1990 to 434,100 employeed 1n&@file employment in

the leisure and hospitality sector increased from approximately 239,900 to 399,900 employees
during that same time period (US Department of Labor 2012). In South Carolina, manufacturing
employment decreased from approximately 340 j&01990 to 216,100 in 2011. Leisure and
hospitality employment increased from approximately 133,300 to 209,700 between 1990 and
2011 (US Department of Labor 201#).addition, mpulation growtheconomic development,

and economic shiftsavecontributedo significant laneuse change, habitat fragmentation,

urban sprawland increases in infrastructurests (Mypton et al. 2010).

Existing challenges and stressors are often exacerbated by climate variability, such as the notable
periods of statewide doght that have occurred across the Carolinas in the past century (USGS
2002; Weaver 2005). In the past 15 years alone, there have been two major periods of drought
across the Carolinas, which have led to reduced streamflow and reservoir storage aratlincreas
vulnerability of community water systems to potensiabrtages (See Figure 2.2) (NCDENR

2004; SONR 2003; Weaver 2005). Drought conditions have also led to enhancedteit

intrusion and economic losses in agriculture, forestry, and hydropoweagener

Although the southeastern US did not exhibit an overall warming trend duringtice@@ry,
temperatur@rendsacross the Southeamtecharacterized by notable variability (Konrad et al.
2012).Since the cooling period in the 1960s and 1970snser temperatures have increased
steadily (20012010 was the warmest on record), though winter temperatures have cooled
(Kunkel et al. 2012).There are no lonterm trends in annual or summer seasonal precipitation
in the last 100 years, although interaahvariability has increased across much the region
(Kunkel et al. 2012)Karl et al.(2009)project that increases in air and water temperatures will
contribute to heatelated illnesses, watéorne diseases, declines in forest and agricultural
production, decreased dissolved oxygen in aquatic habitats, and localized impacts to species and
their habitats.There are additional specific impacts which explored further in the sector
chapters.
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Population Change in the Carolinas, 1980-2010

Population Density in the Carolinas, 2010

Figure 2.1 Population Change and Population Density in the Carolinas, 1982010

Map Author: Juliana Lam
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North Carolina Drought Conditions
U.S. Drought Monitor, 2000-2011
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South Carolina Drought Conditions
U.S. Drought Monitor, 2000-2011
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Figure 2.2 North Carolina and South Carolina Drought Conditions
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Although long term chages in annual precipitation over the past 100 years have not been
detected across the Carolinas (Konrad et al. 2012), interannual variability has increased in the
past several decades across much of the southeast with more frequent wet and dry summers,
compared to the mi@0" century (Wang et al. 2010)h@nges in seasonal precipitation patterns
may affect the timing and amount of water availability and contribute to increased risks of
flooding and drought (Karl et &2009) Increasing precipitation variability, coupled with
increased societal demand and lasé changes, may also intensify potential impacts on
regional supplies and water quality. Thebarges will require water managers to begin
considering climate as nestationary (Milly et al. 2008 ariability in precipitation regimes are
also likely to impact wildlife habitat such as bogs, aedls, floodplain communities as well as
forestry produtivity (DeWan et al. 210; Fox et al. 2011).

Flooding is of particular concern in coastal communities. In coastal North Carolina,
approximately 152,000 people and 2,415 square miles of land are within tiyedrOitbod

plain. In coastal South Carolina, 2000 people and 1,789 square miles of land are in the 100

year floodplain (Crowell et al. 2010). Although coastal development has enhanced some aspects
of local economies, it has also contributed to the degradation of coastal ecosystems and affected
coastl erosion rates. Relative sea level rise across the Carolinas varies from approximately 2 to
4 mm/yr* over the past 50 years (NOAA GOPS 2012). Sea level rise is likely to affect coastal
communities and ecosystems across the Carolinas in several neiyding shoreline erosion,
increased temporary and permanent flooding, increased salinity and saltwater intrusion, and loss
of marshland habitat (Karl et al. 2009; Titus et al. 2Q89&®ther impacts include potential

economic losses associated with tation of recreation opportunities and declines in property
values(Bin et al. 2007)Recent analyses consider flooding potential and the amount of land,
population, and housing units at less than 1 meter above local Mean High Water for the
contiguous USrd found that North and South Carolina raffkadd & respectively in the total

land area and"8and 7' respectively for population levels (Strauss e@ll2). Estimates of

changes to flood return intervals at long term tidal gauges indicate tH#050ythe current 100

year event may recur at intervals fror75 years in the Carolinas based on local conditions
(Tebaldi et al2012).For a summary of sea level rise assessments across the Carolinas, see
(Kettle 2012).

Climate change and variabiligcross the Carolinas are likely to interact with existing non

climate stressors and impact water resource management, economic activities related to forestry
and tourism, wildlife management, and services provided by-landlstatdevel governments

(Karl et al. 2009; Stratus Consulting 2010; Titus et al. 2009 a, b; Wear et al. 2009). Interactions
between climate and narlimate related stressors and concerns highlight the diversity of
challenges faced throughout the Carolinas. They also illustraternte o sectors influenced by
climate variability and change.
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3 Methods

This chapter outlines the methods used to collect and analyzeddtes report A fidopt t om

approacho (Smit & Wandel 2006) wa s-makersnd
the Carolinas are engaging with climate chamgeds for data, information, and decision
support and sectespecific capacities to address climate risks and concerns. The initial
methodology used a wediased search to develop a comprehensive listrotgd changeelated
documents and key decisiomakers and organizations in each of the five clirsatesitive
sectors throughout the Carolinas. Key documents were reviewed to provide background
information on climatesensitive sectors and decisions in @solinas, identify sector leaders to
target for participation, and inform the development of questionnaire and interview protocols.
Web-based questionnaires and sestmuctured interviews were then used to obtain detailed
information on the adaptive captes of each sector to climate variability and change. NVivo, a

content analysis software program, was used to analyze interview transcripts. Research findings
were triangulated based on results from the document analysis, questionnaires, and interviews.

Each of these stepsdgscribed in more detail below.

3.1 Search for Organizations, Decision -makers, and Documents
Extensive wekbased searches used Google, LexisNexis, Web of Science, and Cambridge
Scientific Abstracts to compile a comprehensive list of documents, deasikers, and
organizations engaged in climatdated decisions throughout the Carolinas. Thépo and
keywords used to identify these sources are provided in Appendix A. Table 3.1 displays the
criteria used to determine whether a source was to be included in the Bhadiitial search
focused narrowly on climate change. Only a few documergsnizations, and decisianakers
met this criteria so the search was expanded to include related Té&lenseliminary list of
organizations and documents was reviewed to identify additional sgeoific organizations

and prominent individuals inveéd in climate mitigation and adaptation efforts. This included

t o

do

reviewing conference programs and proceedings
organizational websites. Key organizations, documents, and depisikers were recorded in
Microsoft Aceess and were coded based on organizational affiliation, the scale and sector of
interest, as well as their climate related activities and expressed needs (where documented).
Complete bibliographic information was entered into EndNote.

Table 3.1 Criteria used to Select Organization, Documents, and Decisieviakers

f
f

f
f

Organization selection criteriaOrganizations should demonstrate one or more of the following:

Organization displays information or resources abalingate change or variability issue on website or in
print materials

Organization is engaged in climatglevant planning, research or projects, including legislative or
management authority over a climatdevant issue

Organization has personnel as&drio, or responsible for, climatelated activities

Organization is recognized (selppointed or by sector leaders) for its potential to contribute critical
knowl edge about the sectords interests and co

f
f

f
|

Decisionmaker selectiorriteria - Individuals should demonstrate one or more of the following:

Plays a prominent or recurring role in a climetéated issue or project (e.grganizational staff members,
community member or citizen advocate)

Communicates information about clite issues or climateslated projects to internal or external audienceg
(e.g, through presentations, speaking engagements, authorship of texts)
Climate expertise (e.giesearcher, scientist, consultant)

Sector expertise (e,gesource manager, leaddraoprofessional association or agency, researcher)

25



Document selection criteriaDocuments should demonstrate or focus on one or more of the following:

1 The Carolinas (state and/or local)

1 Some aspect of climate variability and change or a relatiégation or adaptation topic

1 National or regional documents if they discuss regional (Carolinas or the Southeast) essagifar climate
issues

i Elaboration of sectespecific perspectives on climate or related actions

3.1.1 Document Coding and Review
Thesecond phase of the decisiorakers, organizations, and documents search entailed
reviewing and coding the collected documents. The information gathered through this process
later informed the development of the questionnaires and interviews. The fgjlsetiof
research questions guided the review:

What activities regarding climate change are occurring in the sector?

Do the documents indicate a focus on any particular steps in the mitigation or adaptation
process?

Has the sector articukd any climatehange needs? If sahat are they?

What information do the documents provide about the networks involved?

T
1
1
1

128 documents were identified and included in the database during the search process described
above. The sample included a wide range of grasatitee, including technical reports, white

papers, conference papers, and government planning documents (see Table 3.2). A protocol was
developed to guide the coding and review of information found in the documents (Appendix B).
Document text was importedto NVivo, a software program that supports the analysis of
gualitative data and then coded according to the topics and categories defined in the protocol.

Table 3.2 Distribution of Document Types

Type of Doawment Number Type of Document Number
Academic article 6 Newsletter 7
Annual report 3 Research plan 2
Assessment/study report 12 Strategic plan 13
Case study 1 Survey results 1
Conference paper/presentation | 30 Tool 1

Fact sheet 9 Website 1
Governmentesolution/policy 2 White paper 35
Legislative report/testimony 3 Workshop summary 2
Magazine article 1

3.1.2 Document Insights that Guided Further Study Protocols
This preliminary process of gathering information revealed several key themes regarding climate
activities in the Carolinas and sectoral differences in terms of how, and the extent to which,
stakeholders are engaged with climatues and decisions. Thésemes are highlighted here
briefly to provide a context for the development of the questionnaire and interview portions of
the study.

The document review suggedthatwhile decisionmakers and organizations in the Carolinas

have long considered elemis of climate variability in decisiemaking processes, thaye in
the beginning phases of planning, decismaking, and actiorelated to climate change
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Frameworks have been developed to conceptualize decmsking processes that involve

climate clange concerns (Moser & Ekstrom 2010). Three primary stages have been advanced
(Moser & Ekstrom 2010), including dinderstanding Phas@roblem detection and awareness,
information gathering, and codifying the issuelplanning Phasédeveloping of optios and

alternatives, evaluation of options, and selecting options) dahagement Phase

(implementation, monitoring, and evaluation). Documents reviewed for this portion of the study
revealed that the vast majority of current activities fall within ethere A Under st andi ng
(egdetecting and defining the probl em)g,or the
identifying and considering possible options to address the problem). These findings are

consistent with other research that sugphstt most adaptation efforts are in the understanding

and planning phase and have not yet advanced to subsequent phases (See Moser & Ekstrom
2010).

The primary focus of most documents was to discuss the impacts of climate change or to provide
recommendadns and possible solutions for mitigation and/or adaptation actions. Very few

documents address both mitigation and adaptation tapizst focusing on mitigation

exclusively Of the 128 total documents, only 13 wer
document s, 0 meaning that these documents speci
the organization to address concerns about climate change. Furthermore, these particular plans
were Climate Action Plans or loekdvel Sustainability Plans thatdused heavily on climate
changeamitigation (e.g, reduction of greenhouse gas emissions, programs to improve energy
efficiency) and not adaptation measures. Although specific measures were articulated within

these plans, it was not clear the extent toctvmnecommended measures were successfully

adopted or evaluated. Few documents were written prior to 2008, indicating that climate change

may be a new focus area for many organizations and stakeholders in the Carolinas. This factor

may have contributed thié lack of information available about initiative outcomes or success.

51 articles were classified as assessment/study reports, research plans, white papers, or workshop
reports, again reinforcing the assessment that discussions about climate changehedretial
decisionmaking phases in the Carolinas.

Documents identified several key concerns and issues related to climate change facing the five
sectors reviewed in this study. While expected climate change variables in the Carolinas are

primarily described in general terms (increasing temperatures, variable precipitation, increasing
storm activity, sea level rise) more specific discussions focused on the effects of those changes

on the regiond6s water avail adcaléconbrgiesandsotialr al r
systems, and coastal resources and communities. In particular, 31 documents focus on coastal
areasod6 vulnerability to sea | evel rise, storm

consequent impacts on the natural andt leavironment.

Documentslemonstratedome of thanitigationstrategies occurring or planned in the region

including:

1 Climateaction plans targeted at greenhouse gas emission reductions and energy efficiency

1 Researcland development of alternatieaergy sources (biofuels, wind energy, solar)

1 Forestbased carbon offset projectsd

9 Sustainability planning to include LEED building standards, waste reduction, and energy
measures
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Motivations for thesenitigation plans include the need to proactivprepare for expected
federalstate legislation requiring actions to reduce emissions, increase energy efficiency,
improve energy security, improve aind wateiquality, provide opportunities for economic
development, promote an improved quality of,I&ed/or save money.

Documents providedery few examples of actual adaptation plangmplementation of

adaptation projects. Two exceptions included adaptation activities documented by the Alligator
River National Wildlife Refuge in North Carolina atite Low CountryNational Wildlife

Refuge Complex in South Carolina. Several statel regionalevel documents demonstrated

how organizations and agencies are beginning to address climate concerns or proposing to
mainstream climate into existing actividieExamples include: State Forest Resource

Assessments (NC Division of Forest Resources 2010; SC Forestry Commission 2010), processes
to update State Wildlife Action Plans (DeWan et al. 2010), and efforts to address coastal
vulnerabilities (Deatonetal021 0; Governors6 South Atlantic Al
Consortium 2009).

As noted above, because many of the organizations and stakeholder groups seem to be at the
beginning stages of identifying and assessing options, only a handful of documeessectp
specific needs and recommendations to move forward with climate change action. However,
some documents indicated broad measures, activities, and resources that are necessary to
facilitate both climate change mitigation and adaptadiotthat do noturrently existThese
articulated needsclude
1 The development of comprehensive, long term goals and objectives to guide-ctlatad
activities and specific programs across multiple sdaksh programs would be supported
by funding, legislationadministrative mechanisms, incentives, and educatwinensure that
implementation of those goals and objectives occurs
1 A more active role by government organizations in providing technical assistance and/or
legislation that requires or guides actions for climate mitigation and adaptation across regions
1 Research activities to improve our general understanding of clinmkagés between
climate and environmental processes, and climate change impacts
1 Assessments of the possible negative and positive effects and costs and benefits of various
mitigation and adaptation options
1 Data and technical tools (models, monitoring syst, mapping) to improve general
understanding as well as support decisitaking
9 Education, outreach, and communication to the public as well as elected and appointed
government officials
1 Collaboration and integration across different levels and typesa$ionmakers and
programs

Finally, a comparison of sectgpecific documents indicated that the sectors have different

interests and concerns as they relate to climate change and other climate risks. Furthermore,
while some organizations and documesgscifically discussed climate change issues, many
stakeholders appear only tangentially interested in climate. Table 3.3 summarizes the key themes
that emerged through the document review.
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Table 3.3 Sector-Specific Themes Revealed by Documents

Sector Climate-Related Themes and Interests Found in Documents
Forestry 1 Balancing needs for adaptation and mitigation

1 Impacts (drought, wildfire)

1 Biofuels

Coastal risks and impacts (economic, nattgaburces)
Sustainability, environmental stewardship

Energy efficiency, GHG emissions

Risk management, preparedness

Sustainability, environmental stewardship

Existing climate variability and risks

Increased variability and uncertainignpacts on supply and quality
Impacts to ecosystems, habitat, individual species

Sea level rise

Adaptation

Tourism

Government

Water

Wildlife

E R N e I I R

3.2 Questionnaires and Interviews
Information obtained from the document analysis provided a new set of questions to guide the
development of the questionnaire and interview portion of the study-bA&d1 questionnaires
and semsstructured interviews were then used to further exploregtifienal adaptive capacity
of five sectors in the Carolinas to climate change. These multiple research methods were used to
triangulate research findingsey questions included:
1 Are study sectors generally in thimderstanding and Planning Phasefsclimate change
action in the Carolinas (as suggested by document analysis)?
o What information is being used to inform these decis@king processes (documents
rarely identified information sources)?
0 Were there specific events or elements within the past thifeee years (2008 marker
identified in the documents) that triggered action?
What networks exist to share climate information or provide a platform for action?
What is the prevalence of mitigation vs. adaptation activities and what drives an emphasis on
one or the other (documents suggested activities are highly skewed towards mitigation)?
1 What constraints and barriees well as facilitating factorsave been encountered in the
enactment of mitigation or adaptation activities (documents rarely provided these details)?
1 Are the needs and recommendations identified in documents the most salient within the
Carolinas? Are they consistent across sectoaseothere sectoral differences?

E

3.2.1 Selection and Recruitment of Research Participants
The primary selection strategies involved the identification of individuals who could be
considered climate change Aopini onndiVideadder s O
who is actively involved with or knowledgeable about a togaenmunicates information or
raises awareness about that topic to colleagues, friends, or acquairdaddafiuences and
legitimizes the adoption of new opinions, attitudes, arfdbiers of others (Katz 1957; Nisbet
and Kotcher 2009; Rogers 2003; Valente and Pumpuang 2007). Because the project centers on
identifying and examining what climate information and related resources are needed by
decisionmakers, we focused on finding im@luals engaged in climate issues and activities but
who were not necessarily climate scientists or climate service providers.
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Data and information from the Access database (described above) was combined into a master
Excel spreadsheet in order to idéntndividuals to contact for the questionnaingerview phase

of the project. This list included identified decisiorakers, document authors, and individuals
listed as organization contacts in the database. Organization contacts included the primary
contact or director, key staff members, board members, and other officers. Individuals who were
located in the Carolinas or whose geographic scope of management was pertinent to the
Carolinas were retained. Individuals affiliated with national or interndtanganizations and

not located in the Carolinas were deleted from the list. This initial list included 1,735 individual
names. We used a spreadsheet sort function to organize individuals according to frequency of
occurrence and to generate an initial éiskey individuals in the five study sectors and across all
sectors to targeMembers with the highest frequency counts were retaivedreviewed tfs list

to ensure that individuals represented both states angidns within each state, different

types of organizations (e,@cademic, public, private, ngrofit), and organizations working at
different geographic scopes (local, state, southeast) in order to incorporate the dynamics of
decisionmaking, activities, and perspectives occurring at iplgltscales. A total of 130
individualsremained andvere divided across Forestry (27), Government (32), Tourism (33),
Water (18), and Wildlife (20) (See also Figure 3.1, Appendix I).

Research participants were initially contacted via telephone calle(ppC) and anails

(Appendix D). During the initial contact, project staff discussed informed consent, which

included a description of the project, how participants were selected, what activities participation
entailed, the potential risks and benefitparticipation, and their rights as a participant

(Appendix E). Individuals who agreed to participate weme&i | ed a FAproj ect pac
outlined each of these details and a link to the online questionnaire, which included an informed
consent portiothat had to be completed prior to study participation. Folipvinterviews were

scheduled during the initial contact or upon completion of the questionnaire, depending on the
preference of the participant. Noespondents were sent two additional remisder

approximately one week intervals.

Formal participation began with the completion of an online questionnaire hosted by Survey

Monkey. The questionnaire consisted of 23 questions, ranging from types of climate information
used and how it is accessedfrent activities related to climate variability and change, and

information needs (Appendix F). Survey participants were required to specify one of three levels

of confidentiality: full confidentiality, to have only their sector organization associah

included in any reports, or to have their name and organization association used in any reports.
Participantsodo preferences for confidentiality

Semistructured interviews (Appendix G) were then conducted to fellpwn aswers provided

in the questionnaires and collect moralapth information about the climatelated decisions

made by the organization, needs for additional climate information or tools, cletetied

activities currently planned or in progress, and @rystraints that affect their sectors' capacity

to respond to manage climate events. Interviews typically lasted between 45 to 60 minutes and
were recorded if the interviewee granted permission. At the end of the interview, participants
were asked to reenmend other individuals who have relevant knowledge or experience of these
issues and who may be interested in participating in the research projeet rétegralsvere
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added to the database of key decisiwakers and contacted following the same prtothis
Asnowball samplingo met hod pr odmakeesdrhankybuer r al s
letters (Appendix H) were sent to participants after the interiiéle substantial effort was

made to ensure thpertinentopinion leaders were consulted for this report via thorough methods

to identify documentgyrganizations, and key contactsidyauthors acknowledge thtte

decision maker database may not includeeddlvant key leadelis the region. However, by

triangulating multiple sources of information, the authors enhanced the representativeness of the
perspectives provided within the five study sectors.

3.2.2 Participant Response Rates and Data
252 individuals were invited to participate. 117 individuals participaitdide questionnaire for
an overall 46% response rate. 96 participants completed both the questionnaire and interview,
while 21 participants completed only the questionnaire. Figure 3.1 provides response rate data
for all participants and by sector.
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50 . . .
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_-§ 40 Questionnaire Only
"E 30
5
g 20 7 Sector Response Rate
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Figure 3.1 Response Rates and Participation by Sector

Table 3.4 shows the breakdown of participants by organization type and geographic scope:

1 55 represented NC (local and state level), 27 represented SCafidcstlate level), 13
represented both states (NC/SC), 22 individuals work across the Southeast

1 55 representatives from public agencies, 38 i@ O/NPOs 13 from academia, and 11
from the private sector
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Table 3.4 Interviewee Organization Type by Geographic Scope

Locali NC | Locali SC | Statei NC | Statei SC | Carolinas | SE Regional Total

Academic 2 0 3 0 5 3 13
NGOMNPO 7 2 8 10 1 10 38
Private 2 0 2 1 2 4 11
Public 17 5 14 9 5 5 55
Total 28 7 27 20 13 22 117

In North Carolina, at both the state and local level, opinion leaders who participated in the study
worked mainly with public organizations or government agencies. In contrast, interviewees from
South Carolinand the Southeast regional levefresentd a larger number of NGEPCs.

Figure 3.2 below provides additional information about the location and geographic scope of the
study participants. There are obvious clustetiéncapital cities oRaleigh, NC, and Columbia,

SC, the location of many seafagency offices. Other clusters of study participants seem to
indicate locations with higher levels of engagement with climate issues and activities or major
population centers.

As in any research, the degree to which various organizations are represented was dictated by
target participantsé willingness to participa
may have beeninfknced by the individual 6s assessment
study based on the level to which he/she perceived organizational engagement in climate action.
Relevant activities may have been omitted from the study because targetedguastidigh not

perceive the work of their organization to be of significance. Additionally, because the nature of

the topic of the study is a politically sensitive issue within the Carolinas, response rates may have
been influenced by participants who deetirto participate ue to political considerations
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3.3 Questionnaire and Interview Analysis

3.3.1 Questionnaires
Data from the questionnaire were used in a variety of ways. First, in most cases, participants
completed the questionnaire prior to participating in the interview. Because many of the
interview questions were intended to ask participants to expand oudbgognaire topics,
project interviewers would download the indiyv
prompts during the interview. This provided a means to probe particularly salient responses and
made efficient use dheinterviewe e .

Second, after the questionnainterview process was completed, questionnaire responses were
downloaded from Survey Monkey directly to an Excel spreadsheet. Summary counts and
descriptive statistics were used to synthesize responses to questions@louttes of climate
information used by respondents, whether the respondent provided climate information to others,
and whether the respondent was currently involved in activities related to climate variability and
change. This information was presentedall participants and then separated by sector.
Responses to opended questions were moved to separate spreadsheets where they were
categorized according to common themes found within the data.

The summaries and syntheses of the questionnaire dataisent to supplement and validate
interview data and coding results in writing sector specific chapters (See Chapre@ster

analysis techniques were used to determine the most commonly used sources of climate
information and to identify any emergitrends regarding the use of such information across and
within sectors. A more halepth analysis of the responses to epeded questions regarding key
sources of information used by study participants was also conducted. Details of this process are
outlined in Chapter 10.

3.3.2 Interviews
Audio files from each interview were transcribed as anWi&d document usinBragon
Naturally Speakingoftware. Each transcript was then reviewed by project staff to ensure the
accuracy of the transcription process. Mir@risions were made to each transcript during the
review process when transcriptionsbragon Naturally Speakindid not match the audio file.
Transcript file names were coded based on sector and interviewee number to ensure participant
confidentiality.

Text within each transcript was initially organized into four majorgenedcategories

climateconcerns andecisions, framing, activities, and neetleese topics correspond to the
projectds objectives and Kkeenimporgkedinto Wivga | nt er
software program that supports the analysis o
major topics listed above. Coding was conducted by five research assistants, with each coder
having responsibility for one or two tfe major categories. A protocol (Appendix was

developed to guide the coding process. The protocol includes definitions for the primary

categories and subcategones®d in the analysi#nitial categories emerged from themes and

ideas identified durig the document analysis phase of the project and from interview notes. Two
additional, major nodésfor networks and other stressdraere developed during the coding

procesgo capture information about established networks within and across sectomand
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climate stressor§ hese categories were revised as newcaiegorieand themesmerged

during the coding process. In some instances, text was coded into two or more major categories.
For example, if avatermanager stated that they monitored sglitevels because they were

concerned about sea level rise andwalter intrusion, this text would be coded under both the

Acli mate concerns and decisionso and fdactivit
protocol and definitions for each of tleesategories and subcategories are available in Appendix

K.

Coding consistency was addressed by dividing coding responsibilities during the initial search,
document analysis, and interview analysis among each of the major categories or nodes, rather
thanby sector. This ensured that each category was coded consistently across all sectors.
Additionally, project staff met a minimum of once per week to discuss progress and review
guestions in order to ensure consistency and accuracy throughout the resezassi(pnce all
interview transcripts were coded, the NVivo program was used to examine the major themes
indicated by the coded text, with particular focus on how those themes are demonstrated by the
five study sectors.
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4 Introduction to Sector Chapters

Chapters through9 each highlight one of the five sectors of interest selected for this study. This
chapter provides an overview of how Chaptetisrough9 are organized and the key chapter
sections used to discuss thajordecisionsclimateinformation useclimate change concerns,
climate changeactivitiesand framingand needs and recommendations of each sector. This
overview is designed to provide relevant background and terms utilized to analyze and interpret
study findingsAs a whole, drect quotes by participants are used to illustrate specific themes or
pointsin each chapteiQuotes by participants who indicated they prefer full confidentiality are
referenced according only to their sector. Quotes by participants whoredetieat only their
organizational affiliation be included or who completely waived confidentiality are referenced
according to their organizational affiliation or their role within the sector respectively.

4.1 Introduction and Sector Overview
This section provides a brief synopsis of each sector as it is defined within this study, what
entities are included in the sectors, and the scope of sector activities. In particular, emphasis is
placed on why each sector was selected as an area of fitlkeumstiae Carolinas. This overview
also addresses how the sector is sensitive to climate variability and climate change and what
areas of authority and responsibility the sector has to address efiemaitive issues. Effort is
also made to situate thecsar within activities occurring at regional or national levels.

4.2 Key Decisions, Climate Information Use, Climate Change Concerns, and
Framing

This sectiorfirst highlights the dominant areas of responsibility within the sector of focus. First,
informationabout thanost critical decisionsurrentlyfacing the sector is discussed by outlining
what types of decisions are being made, the characteristics of those decisions, and how those
decisions relate to weather or climate. TableMghlights the four cagories used to
differentiate decision types based on how the decision requires weather or climate information
and the time horizons for such tasks.

Table 4.1 Four Major Decision Types: Tasks Implicated and Time Horizons

Operational

These decisions useather informatiorto influence daily or weekly activities.

I Examples: Water release amounts and schedules, energy production and capacity ratesctivitiesr

Seasonal

These decisions useasonal climi forecasts$o influence activities for a period of several months.

1 Examples: Agricultural harvesting or cultivation plans, water conservation strategies during dry months,
emergency management budgeting for hurricanes or snow events.

Annual

These decisns useclimate informatiorto influence activities occurring within a calendar or fiscal year cycle. T

information may be used to estimate costs or impacts due to seasonal phenomena or to identify historical tr

future projections.

1 Examples: Annual budgeting/funding requests and allocations, yearly legislative priority setting.

Long term

These decisions incorporatkmate projection®r regional climatologiesnto decisioamaking frameworks. Time

horizons for long term decisions typically range frofB®Byears, although longer planning does exg.(dam

relicensing occurs every fifty years).

1 Examples: Establishing reservoir safe yields, infrastructureter@nce planning, comprehensive hazard
mitigation initiatives.
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Following a discussion of the types of decisions facing the sector and the degree to which those
decisions concern climate, each sector chapter outlines the spgueoof climate infornten

used by the sector to inform sector decisions. Questionnaire respondents were asked to provide
specific details about the Atop three types o
agencieso used f or t heiondefiveddrom tiidrequestantlegor i e s
guestionnaire are included in Tabl@ Below. Information about the tincales of information

used is included in these categories, as indicated by participants. Summary information provided
in sector chapters may reémce these classifications and information categories to explain
distinctions between the types of information used and the issues of interest to study participants,
although a much more detailed analysis of information use will be provided later @ptre r

(See Chaptet0).

Table 4.2 Types of Climate Information Used by Participants

Climatology
Historical characteristic values of climate variables for the Carolinas, represents the average weather over 3
30-year time periodnd includes:

1 Climate Normals: long term averages of meteorological factors

1 Climate Summaries: summary data for daily, monthly, seasonal, or annual time periods
1 Climate Extremes: the minimum and maximum values for a given phenomenon

Specific Climate Vaables and Events

Information specific to a particular climatic variable, including historical and current data and observations, t

monitor existing and developing conditions,

T Temperature

1 Precipitation

1 Other climate variables of interest, includggiata regarding wind, wave, tide, evapotranspiration, ocean
temperature, ocean and atmospheric conditions and 2) indicehéatstress, ENSO) that are derived by
combing multiple data sets into a single measurement

1 Extreme events, such as tropistdrms and hurricanes, includes tracking models, event projections and
summaries

91 Drought, includes drought indices, monitoring tools and maps, information updates

91 Hydrology, includes streamflow data, lake and water table levels

ForecastsOutlooks
Information or products that provide a forecast or outlook about expected weather and climate conditions, ti
frames range from several days to monthly to seasonal

Weather

Observations or information about current or expected (sbiort) conditions
*Although questionnaire instructions specified interest in climate information, some respondents did indicatg
use of weather information in this section.

Climate Change
Models, projections, or studies that demonstrate long term (several decades orcluagges in climate

Sea Level/Sea Level Rise
Data or information about historic, current, and future changes in sea level

Interacting factors
Data, information, or predictions that depict environmental,(eadpitat, species, forest) conditions that are
influenced or interact with climate

Impacts

Information or studies that show adverse effects of climate conditions or events, specific topics address:
1 Observed or current impacts to coastal, ecological,restaesources

9 Potential or expected impacts of climate change

Societal Responses and Activities
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Data, information, case studies, or reports that indicate or address how humans influence and respond to cl
relevant topics include emissions, mitigati@adaptation, and vulnerability assessments

Decisions that have a stronger focus on climate issues are interpreted to have a high level of
climate sensitivity.
Climate sensitivitfii s t he degree to which a system
beneficially, by climate variability or change. The effect may be direct (e.g., a change in
crop yield in response to a change in the mean, range or variability of temperature) or
indirect(e.g., damages caused by an increase in the frequency of coastal flooding due to
sea |l evel rise).o (Parry et al., 2007)

Direct and indirect climate effects are more generally referreddiinaateimpacts(Parry et al.
2007). Decisions that demonstratRigh level of climate sensitivity may involve concerns about
the impacts of climate variability and climate change. The IPCC distinguishes between the two
terms in this way:

1 Climate Variabilityi Refers to variations in the mean state and other stafistich as
standard deviations, the occurrence of extremes, etc.) of the climate on all spatial and
temporal scales beyond that of individual weather events. Variability may be due to
natural internal processes within the climate system, or to variatiwatunal or
anthropogenic external forcing (Parry et al. 2007).

1 Climate Changé Refers to a change in the state of the climate that can be identéied (
by using statistical tests) by changes in the mean and/or the variability of its properties,
and tha persists for an extended period, typically decades or longer. Climate change may
be due to natural internal processes or external forcings, or to persistent, anthropogenic
changes in the composition of the atmosphere or in land use (Parry et al. 2007).

For the purposes of this report, distinctions were made between decisions that involve concerns
aboutclimate variabilityand those more focused olimate changeSpecifically, concerns about
climate change, when they were articulated by student partisipgre highlighted next in this
section of each sector chaptéuidance from Karl et al. (2009) was utilized to distinguish which
decisions focus more on climate change concerns, as well as their direct and indirect effects
(impacts) (See Table 4.3 balh Concerns that can be included in one of the categories below
were categorized as climate change concerns in this study and are referenced as such in sector
chapters.

Table 4.3 Climate Change Concerns & Effects (Derived from Karl etal. 2009)

Climate Variable

1 Key climate change Direct Effects Indirect Effects
concern

Temperature Species range and habitat | Wildlife/habitat endangerment, altered ecosystem

1 Averagetemperature shifts, seasonal weather servicesjncreased pests and disease, economic
increases pattern changes losses associated with weatltispendent industries

Precipitation Changing incidence of Degraded water quality, increased incidence of

1 Hydrologicalcycle drought, and flooding waterborne disease, reducediocertain water
changes availability/quantity, impacts on electricity

generation, agriculture
Extreme Events Droughts, flooding, heat Increased threat of fire, heatests, property loss, an
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1 Increasedrequencyof waves, downpours, hurricane| costs to the economy

extremeweatherevents | cold season storms
Sea Level Rise Coastal erosion, inundation, | Loss of coastal resources (wetlands, estuaries, et
flood events impacts on infrastructure, saltater intrusion on
rivers and lakes, inland flooding

Finally, each sector chapter addresses the signifining mechanismatilized within each

sector to communicate information about climate change activities to constituent or interested
groups. As defined by Shoemaker & Re@#96 f r a mi n g niodesg df gresentatiorothat
journalists and other communicators use to present information in a way that resonates with
existing underlying schemas among their audie
issues succinctly and efficiently for the pase of providing accessible information to lay
audiences in a manner that resonates with the values, beliefs, and interests of those audiences
(Scheufele & Tewksbury 2007). Participants in this study were asked questions about how their
organization and s#or in general approach communication about climate change activities, what
framing is preferred or more useful, and how the frames used correspond to the mission or
responsibilities of the organization or sector. For a synthesis of these framing ea@goss
sectorsplease see Chapter 11.

4.3 Activities
The activities section of the sector chapters highlights the variety of activities designed to
address concerns about climate within each sector as indicated by study participants. Activities
that appeato require high levels of time, energy, and resources to achieve specific outcomes are
considered prominent. Because the study assessed efieresiéive decisions and concerns,
participants revealed bothitigation and adaptation activitie®efinitionsused by the IPCC to
distinguish these two terms (see below) guided the process of classifying activities as one or the
other, although it should be noted that certain activities could be classified as.bagth (
biological carbon sequestration both mitegfuture change by reducing the level of carbon
dioxide in the atmosphere but also is designed to moderate present harm by responding to current
carbon dioxide levels).

1 Mitigation: An anthropogenic intervention to reduce the anthropogenic forcing of the
climate system; it includes strategies to reduce greenhouse gas sources and emissions and
enhancing greenhouse gas sinks (Parry et al. 2007).

1 Adaptation Adjustment in natural or human systems in response to actual or expected
climatic stimuli or their dects, which moderates harm or exploits beneficial
opportunities. Various types of adaptation can be distinguished, including anticipatory,
autonomous and planned adaptation (Parry et al. 2007).

0 Anticipatory adaptatioii Adaptation that takes place befamgpacts of climate
change are observed. Also referred to as proactive adaptation.

o0 Autonomous adaptatignAdaptation that does not constitute a conscious
response to climatic stimuli but is triggered by ecological changes in natural
systems and by market welfare change in human systems. Also referred to as
spontaneous adaptation.

o Planned adaptationAdaptation that is the result of a deliberate policy decision,
based on awareness that conditions have changed or are about to change and that
action is regired to return to, maintain, or achieve a desired state.
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Where possible, sector chapters also highlight the extent to which activities within the sector that
address cl i mat e mainstreamed nisn thea veex ibseteinn i sector pr
or whether they are typically addressed as stnde projects and programs. Examples of stand

alone activities to address climate concerns include the development of Climate Action Plans by
municipal governments which are developed for the expressed pwpaddressing challenges

presented by climate change. On the other hand, mainstreaming strategies are defined as follows:

The aim of a mainstreaming strategy, as part of climate policies, is to capture the potential in other
policy areas and sectors famplementing climatdriendly and climatesafe development
pathways (Munasinghe 2002). It would help to enhance the climate change regime by increasing
policy coherence, minimising duplications and contradictory policies, dealing withdffsdend
captuing the opportunities for synergistic results in terms of increased adaptive capacity and
lower emissions (Kok & Coninck 2007).

Based on information obtained from study questionnaires and interviews, activities were placed
into categories for the purp@®f comparison across sectora€lve categories emerged to

capture all of the primary sector activities. Activities were placed within only one category.
However, activities within one category may be interrelated with other activities. For example,
efforts to reduce carbon emissions in residential households may also include an outreach
component. Each of these activities was coded separately for this particular analysis. These
categories are outlined with descriptions in Tabde 8ector chapters higght prominent

activities within each sector, while also commenting on the proportion and use of specific
activity categories in them.

Table 4.4 Categories of Prominent Climate Activities in the Carolinas

Data Collection and Monitoringf Climate Impacts

These activities involve addressing climate concerns through efforts to collect, monitor, and analyze data al
climate variability and change and associated impacts. This includes assessing either the risk (threat)-of cli
related lazards or the vulnerability (level of exposure and sensitivity) of specific human or ecological system
those hazards.

Ecological Protection and Conservation
These activities involve addressing climate concerns through efforts to directly proteetvepasd manage
ecological systems, processes, and species.

Education & Outreach

These activities involve addressing climate concerns via efforts to educate stakeholders, employees, or the
about the challenges presented by climate variablesdirtludes efforts to reach out to specific groups with
targeted messages.

Greenhouse Gas Emissions Reductions
These activities address climate concerns by emphasizing reductions in emissions that contribute to global
change.

Land Management
These activities involve addressing climate concerns through land management for either recreational or by
(timber) use.

Policy and Law Revision&eneral)
These activities involve efforts to design and implement broad policies or laws that atldratesaoncerns. These
are not always designed solely for climate purposes but do include provisions that attend to specific climate
interests.

Strategic PlannindGeneral)
These activities include general strategic planning efforts to address climaggrt® These are most often
visioning plans that are not legally binding documents.
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Sustainability Projects & Programs
These activities are geared towards enhancing overall sustainability and include provisions to address climg
concerns. Negotiatioamong social, environmental, and economic interests is common.

Hazard Mitigation & Emergency Management

These activities involve addressing climate concerns via efforts to reduce risk and vulnerability torelatede
hazards as well as emergency mamagnt and response activities in preparation for and during hazardous clin
events.

Infrastructure and Ecological Alterations
This includeslimate adaptatioactivities to address climate concerns by altering ecological systems and prod
as well aghe built environment.

Internal Policies, Practices, and Management

These are internal (within an organization) activities that involve efforts to prepare for, educate, and train
organizational members to address climate concerns via internal opecatéexternal projects, programs, or
processes.

Resource Management
These activities involve addressing climate concerns via efforts to alter management practices to control the
and demand of natural resources (water, timber, energy).

Interview participants were also asked to comment on the spiedifars that facilitated the

success of activitie®® address climate concerns and whHattors constrained or limited action
Seventhematic factors emerged across all interview parti¢goas displayed in Table5} the

presence or absence of each influencing whether or not the factor enables or impedes action to
address climate concerns. Each sector chapter includes sections that discuss the major facilitating
and constraining factorsahimpact climate action within the sector. Similarities and differences
across sectors and examples of how each factor may facilitate or constrain action are discussed in
more detail later on (See Chapter 11).

Table 4.5 Factors that Fecilitate or Constrain Climate Activities

Resources/Funding
Financial or human resources available to support climate action

Laws/Policies/Regulations
Laws, policies, and regulation available to support climate action

Data and Information
Valid, scientifc data available to inform decisions and provide details about the likelihood and certainty o
outcomes

Key People, Groups, Partners, Experts
Influential people, groups, partners, or experts available or willing to serve as a champion or leadereof cli
action

Networks/Collaboration
Opportunities to form mukparty networks or collaborative initiatives where climate action can be planned
coordinated, and implemented across geographic scope or issue area

Political/Public Support
The level of public or political understanding and acceptance of climate information and general trust ang
support of science and climate action

Non Climate Stressors
Extent to which nostlimate concerns are present within the sector and the leveltof peiority assigned to
these concerns
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4.4 Adaptive Capacity
This section provides insight into the strengths of the sector in the context of how such elements
might contribute to the adaptive capacity of the sector. Adaptive capacity has been defined as
fithe ability or potential of a system to respond successfully to climate variability and change, and
includes adjustments in both behavior and in
Adaptive capacity includes anticipating and mitigating poéétitreats and damages while also
taking advantage of relevant opportunities and is one element of reducing vulnerability (Smit &
Wandel 2006).

Table 46 provides examples of variables that have been theorized to infltrenadaptive

capacityof socicecological systems (Yohe & Tol 2002). Specific variables proposed to assess
adaptive capacity within each of these categories are described in more detail. It is important to
emphasize that adaptive capacity is not always realized within any given sysiaptiva

capacity can be latent, meaning it is only realized when a system is exposed to a particular
stimuusAdger and Vincent (2005) have suggested t|
vector of resources and assets that represent the asset bas#itbradaptation actions and

i nvest ment s Inothenwollg althoagt specific adaptation measures may not be
enacted in a system that has yet to experience significant pressure to adapt, existing resources,
knowledge, or networks within thatsgm can be examined to assess the potential of adaptive
capability under future stresso¥¥here possible, this section will outline sector activities or
characteristics identified in the study that
within the sector. These elements are treated as variables to highlight the realized and/or latent
adaptive capacity of the sector to adjust to climate change. For further discussion see hapter 1

Table 4.6 Examples of Variables of AdaptiveCapacity

Factor Variables to Assess Adaptive Capacity

Knowledge & 1 Comprehensive processes that incorporate traditional and local ecological know
Information (Olsson & Folke 2001).

Production and 1 Consistent and valid monitoring of relevant physical and social variables of inter
Use the sector (Camacho 2009; Fuerth 2009).

1 Robust storage and management of information over time as well as the ability
assess the credibility and reliability of imfivation.

Governance 1 Use of decision criteria to include multiple vigwints and ensure stakeholder inpu
and engagement (Sales 2009).

1 Equitable allocation of decisiemaking authority and the accessibility and
accountability of decisiomakingprocesses.

Institutional 1 Foresight is utilized to anticipate future problems, collect relevant information, a
Practices and develop responsive strategies (Fuerth 2009; Quay 2009)
DecisionMaking 1 Flexible, incremental decisiemaking frameworks and prosses (Adger et al. 2009

Brooks & Adger 2005).

1 Prevalence of scenario planning for diverse future trajectories or situations
(Margerum 2005; Steinitz et al. 2003).

1 Degree to which climate activities are mainstreamed into existing systems, strug
and pocesses (Kok & Coninck 2007).

T Use orfedimeot-wdnofiwon Arobusto strateg
(Parry et al. 2007).

1 Degree in which rislspreading processes are implemented throughout the secto
(Yohe & Tol 2002).

Technology 9 Technologcal capacity of the sector including current tools, methods, or mechan
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in place to apply specific technologies to climate challenges (Folke et al. 2002;
& Pilifosova 2003).

1 Degree ofnnovation to devise new technologies and strategies to adclnemte
concerns within the sector (Stern 2006).

Existing 1 Material(physical assets like dams, infrastructure, etc.) or economic (grants, loa
Resources financial incentives) reserves that support climate action.

Human and Social 1 Extent ofknowledge, expertise, and skills of community members as well as the
Capital networks, relationships, and presence of boundary organizations that exist to sy

climate action (Yohe & Tol 2002).

91 Degree to which the public understands how local climate chaleargempacted by
broader climate phenomena and collective willingness to engage in activities tha
target larger scale climate processes.

4.5 Needs and Recommendations
This section is designed to synthesize the most frequently stated needs and recomraendation
within the sector to advance climate actiStudy participants were asked to provide details
about the information, tools, products, or processes that they believe are necessary to sufficiently
address the prominent climate concerns within their seaboing forward. In addition, details
about particular recommendations participants believe might enhance activities to address
climate concerns within the sector were recorded. Each sector chapter comments on the most
significant needs and recommendatiasutlined by study participants within that sector. Five
themes emerged across all sectors (See Chapter 11).

44



5 Forestry

5.1 Introduction and Sector Overview
Forests are a major land covgpein the Carolinas, covering more than 50% of the land area in
eachstate (Bardon et al. 2010; SC Forestry Commission 2010). Activities and industries
involving forest products, such as the production of lumber, pulp products, paper and

paperboard, and furniture, are siogoath ficant <co
Carolina, the forest industry contributes over $17 billion annually to the economy and leads the
stateds manufacturing sector in employment wi

declined in North Carolina during the past two decadessfor and related businesses still

employ over 80,000 people, and the economic benefit of the forest products industry is estimated
to be $28.5 billion (Bardon et al. 2010). Forests also provide clean air and water, watershed
protection, wildlife habitatrecreation and tourism opportunities, and-tiarber forest products

such as pine straw, medicines, and edible products.

Climate change impactscludingtemperature variability, drought, tornados and hurricanes, and
sea level rise all hawbe potentialto affect forest health and productivity diedestry-related
operations and industrieBrought and temperature variation may shorten or extend the growing
seasons for various species, which may affect timber productivity. Extreme weather events and
sealevel rise have the potential to devastate timber stands or public forestllhads.climate
changampacts on forest lands will also result in a number of indirect consequences to wildlife
habitat, the tourism and recreation industry, and air and wasgity. To address these concerns,
several mitigation and adaptation strategies are available to decrease potential adverse impacts
Other strategies entdadking advantage of opportunities within the Forestry sector. For example,
new technologies are ing developed to use forest resources to store carbon or replace fossil
fuels with forestderived biofuels.

This chapter examines climate concerns as voiced within the Forestry sector through documents,
guestionnaires and interviewsadefforts to mitigaé and adapt to the changing climate in order

to maintain a healthy, productive forest resource. Study participants include state agencies (5),
federal agencies (5), ngrofits and NGOs (8), private industry (1), and academia (1). Seventeen
individuals ageed to complete the online questionnaire and the phone interview. Four
individuals completed the questionnaire only. Private land owners, land trust representatives,
state and national foresters, urban forest specialists, a paper manufacturer repessamdativ
alternative energy policy advocates are among the different ogeaoers who participated in

the study. Input from this array of people who use forest resources in very different ways
provides a broader understanding of the implications climatenge will have on the Forestry

sector as well as a more defined understanding of efforts currently being made to address these
potential impacts.

5.2 Key Decisions, Climate Information Use, Climate Change Concerns and
Framing

5.2.1 Key Sector Decisions
Decisionmaking in the Forestry sector can be categorized by the time horizon on which
decisions are made. Shaoerm decisions center aperational and seasonalganizational
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responsibilities. Longer term decisions focus on land management angskaiptanning. fiese
decisions vary depending on the tgpéforest land management practices in place and the types
of forest resources being managed. For publicly held lands in which wildfire is a primary
concern, forest plans are typicatly a time frame of0 to 15years fire return intervals are

made on a 3 to 5 year planning cycle, and annual planning centers around the wildfire season
(study participant working at the Uwharrie National Forest). For the private sector in which
forests are maintained for timberesy| and more recently due to the potential production of
biomass for biofuels, stands are managed on a 30 to 50 year time fraiedcor, Southern
Forest Resource Assessment Consortium).

Shortterm decisions regarding wildfire management and contrbilens that influence forest
regeneration help to ensure good forest he@lferationaldecisions such as staffing for wildfire
season or management of effluent release from paper mills are made gersh@tasonal and
annualbases. Predictions of weather conditions play an important role in anticipating wildfire
conditions in order that staffing is present before the wildfire becomes unmanageable. Staffing
and resources are moved to areas based on severity of fire condiBpesding on the agency
managing an area for wildfire, movement of staff may be both in and out of state, indicating a
level of interorganizational networking in emergency preparedness and management. These
types ofoperationaldecisions dictatannualplanning in terms of budgeting and staffing
requirements. Longerm decisions within the Forestry sector include {asd management and
conservation planning.

Thesegment of th&orestry sector working directly with biofuels is managing a very different

set of decisions. Sherérm decisiosrevolve around the current research and development of
biofuel technologies. Advocacy work on current legislation affecting funding for this research is
also a main focus. Longéerm decisions include strategic plampfor incorporation of biofuels

into renewable energy portfolios and energy markets and management of forested lands for the
production of biomass. As noted by a South Carolina state level official, most planning is
currently done on an annual time frathee to funding restraints. However, longerm goals are
incorporated int@nnualplans to work towards these goals incrementally.

Precipitation frequency and amounts, temperature, and frequency and intensity of extreme
weather events, all of which mayfect the structure, composition and ranges of individual plant
and animal species, are climate concerns with the largest impact on the Forestry sector. Drought
affects not only forest growth and productivity but also the ability to conduct and manage
cortrolled burns and wildfires. Increased fire fuels on the forest floor through dying vegetation
and decreased soil moisture present challenges in fire management. Drought also leads to the
susceptibility of the forest to disease and pests. Extreme windtioosdluring weather events

such as severe thunderstorms, tropical storms, and hurricanes can cause damage to forests and
surrounding population centers. Winter weather, to include ice and snow storms, particularly in
the mountain regions of the Carolinaan also be detrimental torést structure. Clime events

which affect forest structure in the form of branch and stem failure, crown twisting, and
uprooting, can have negative economic repercussions for foresters managing timber stands
throughout theCarolinas (NC Division of Forest Resources 2010; SC Forestry Commission
2010). The incorporation of climate information into decisions made by the biofuels division of
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the sector is based on letgym climdic trends which influence forest productivitys apposed
to daily or seasonal weather forecasts used by other divisions of the sector.

5.2.2 Climate Information Use
Information use in the Forestry sector is dictated by organizational responsibility and decision
makingprocesses withimultiple time horizonsThe most often cited types of climate
information obtained from state and federal agencies were those pertaioiinggatiology
specific climate variables and evef¢sg.,temperature, precipitation, extreme events, drought),
andshortterm/seasonal vagher forecasts/outlook&elevance to job duties was the
predominant response as to why specific sources @osigulted most frequentlin addition,
respondents indicated that a familiarity with the agency and knowledge about its role in
providing a speific type of information in a usdriendly format influenced their preferences.
The type of dataequiredvaried based ohow and when it wagsel. For example, hourly
weatherforecastavere used in the Forestry sector for wildfire management, altrsmagbnal
and annual outlookwere referenced for scheduling controlled bu@ignatological
information was used in reference to longgnm planning, resource assessments and research.
Researchers within the sector are also developing modeling tooldcspetifrest land
management in order to aid decisimakers in longerm planning efforts for both the public and
private sectors. The emphasis on loAgem goals within the biofuels division of the sector
dictated the use of climate information on ssleegular basis. These organizations focus
attention on longeterm climate trends to support decisimaking and planning activities, as
well as supporting advocacy efforts.

5.2.3 Climate Change Concerns
The level of incorporation of climate changencernsand awarenessito decisions and
activities varied across organizations. Effeesged from introductory investigatisto
mandates from uppdevel management to incorporate the issue into both-sdmatlongterm
planning and activities. The incorpoxatiof climate change into published documents as well as
long-range management plans was more prevalent within the public sector of forestry than the
privateand in organization working with alternative energy sour@éghin the public sector,
incorporation was greater at the federal level than the state level due to federal mandates
requiring consideration of climate change impacts.

Climate changeoncerns within the Forestry sector focused on predicted changesuls

t hat may affect the regionds forests and fore
variability and increased intensity of climate concerns mentioned previously (precipitation

levels, temperature, extreme weather events). Intervieweessocincern regarding the indirect

impacts of climate change on land management planning and practices, such as decreased stream
flow, saltwater intrusion in coastal regions, and increased precipitation variability, which will in

turn affect wildfire fuelsforest productivity and species distribution. iAnrease inncidence

and severity of drought may reduce forest productithigrebyaffecting yields for the private

sector, while also impacting wildlife habitat and increasing susceptibility to pestase and

wildfires. The challenges of managing an increased number of wildfires caused by drought with
limited resources as well as managing controlled burns when there is excess fire fuel due to
drought conditions were concerns raised by multiplevigamrees. Thisalong with emergency
preparedness and management of lands affected by more extreme weather events such as ice
storms and hurricangganforcedconcerns regarding climate variability. Future climate concerns
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focus on the ability of forest @ managers to effectively manage lands under unforeseen
conditions.

There was a positive relationship betwéamlevel of incorporation of climate change
considerationgnd longtermdecision horizons. Climate change impacts were not seen as an
imminent threat on a dap-day basis, but there was recognition that a changing climate will
impact forest ecosystems over time. Study results revealed that discussions of climate change
impads were more common in lorigrm planning. Incorporation of climate change in
operationaldecisionmaking was very limited. Uncertainty about the rate of change was noted as
a specific challenge in determining best management practices. Descriptionsabé change
asslow-moving, indistinct and noprecise, were used as reasons fommainstreamingpotential
impacts into am r g a n i waktplaroon acts/ities. For example, orespondenarticulated

concern over the establishment of conservationneases andheneed to anticipate and plan for
change over the term of the easement, in order to establish best land use and management
practices. Asmallnumber of interviewees indicated skepticism regarding the influence of human
activity as a cause ofiolate changaswell as concern about the level of certainty of the

science. When asked what climate information was currently latkatgvould be most useful,
anexecutive of the North Carolina Foresetry Ass
relationship between carbon dioxide emissions
interviewees working with organizations that actively pursue forest resource assessments and an
understanding of the effect climate change would have on certast fdtributes, such as the

South Carolina Forestry Commission, the North Carolina Division of Forest Resources, and the
USDA Forest Service, voiced a greater acceptance of current scientific consensus on climate
changeHowever, these same participantdiaated that they do not try thscusghe causes of

climate change, only the best ways in which to address impacts to fokesttsdy participant

with theUSDA Forest Service noted that:

What is happening to the forest landscape is happening and &rajers and industry and
private landowners are going to have to deal with it. And so how do we help them deal with
it instead of trying to take atheargument; well, who is causing it and how bad it is? Let's
just look at what is likely to happen and has are best going to be able to deal with it and
still maintain the services that the Forest\ice provides.

Specificdocuments referencdxy study participants for climate change information included

IPCC reports, sectdocused documents which dissudimate change, and climatelated

journals. The IPCC reports were cited as the most widely accepted body of scientific evidence
about climate change during the interview process and thus regarded as a trusted source by the
Forestry sector. Informal ngbrks and interactions among friends and colleagues play a major
role in how climate change information is disseminated throughout the sector. In questionnaire
responses, conferences and workshops were listed most often as other sources for climate change
information Thiswasconfirmedby the prevalence of conferences and workshops as a recurring
focus of conversation during interviews. Friends of respondents were identified as the second
most used source of information outside of written documentatidatarfromstate and federal
agencies, emphasizing the importance of the informal network in dissemination of climate
changerelated information within the sector. Because the types of decisions made by those who
work with biofuels focus on regulation andligy, the sources citebly this segmentary

significantly from other study participants within the sector. The EPA and Department of Energy
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were noted federal agencies. Specific climate information, such as heating and cooling degree
days, was highlightkas relevant to the field in terms of future outlooks for the industry on the
forest resource.

The development of decisiesupport tools specific to the Forestry sector was also mentioned as

a main source of climate changadated information for orgarations throughout the sector. The

federal government, through the USDA Forest Service, is leading the way in incorporating

climate change information and impacts into forest land management and planning. The

Southern Research Station, located in AsheWt&th Carolina providesboth research findings

and planning tools for climate change i mpacts
completed extensive research on more localized impacts and has several-dapisahtools

available for se by forest land managers. Several tools have been generated by the Eastern

Forest Environmental Threat Assessment Center, which is a collaboration of various Forest

Service branche$atinclude Research and Development, the National Forest Systestiatnd
andprivatefor estry. The O&6Templ ate for Assessing Cli
Optionsé (TACCI MO) and o6Comparative Risk Asse
available for use by forest land managers. TACCIMO was described bytengeweeas:

Areally, very thorough, veryum-d at e book report for the forest pl a
having to go through and review the list of literature, it is done for them and in-a user

friendly interface. They can pull the management optionsmmdiba weldefended in terms

of what management options they have chosen by scientific literagunaty participant

from USDA Forest 8rvice SR$

This type of database was recommended both in analyzed documents and by interviewees. This
example demonsitesexisting workto meet the needs of decisiarakers, enabling them to
make informed decisions to incorporate climate change into forest land management practices.

Research by NGOs on the economic impact of climate change on the forest resoue tall h
inform the private sectaegardingbest management practices for managing timber stands, as

well as the use of forest resources for the production of biofuels. Dissemination of this
information through conferences and workshops may prove usefiddarporating these tools

into decisioamaking and planning processes as these events were the most often cited source of
climaterelated information. These conferences and workshops provide a platform for further
networking and collaboration within thecser as well as with other stakeholders. Such
collaborations have the potential to lead to more comprehensiveidanplanning to improve
long-term forest health for both conservation and productivity purposes.

5.2.4 Framing Climate Change
Interviews revealethat internal discussion of climate change tended to be more direct and open
while discussion with the public was often framed within the context ajréen economy/job
developmeninergy independence and energy efficieaaglsustainability for future
generationsClimaterelated issues were most often framed within the context of best land
management practices for forest IieaA study participantor the Southern Alliance for Clean
Energy stated that

We do not always bring it back to global warmiag climate change. We make that

connection internally but a lot of times when we are talking about it publicly, it is really
more about jobs, it is really more about diversifying our energy source.
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Study participants repeatedly voiced the necessity of focusing on the potential impacts of climate
change, avoiding the issue of causation because of the potential for putting up a barrier between
themselves and their audience. Organizations working wiinds of directors noted the

potential for board members to be stakeholders in various types of organizations, thus
underscoringhe necessity for more discretion with this audiesm@aind thediscussion of

climate change. The Southeast Program Directothi® Land Trust Alliance suggested the need

for clarification among these audiences, to not blame specific industries, such as the energy
sector, for causation but rather suggested steps to move forward on collaborative projects that
promote mitigation ashadaptation strategies. Additionally, the political climatéhe Carolinas

was voiced as a concern in terms of the ability to talk directly about climate change and potential

i mpacts. As a South Carolina stmeweardnetvel of fi
actively working on climate change. We are not using the term climate change and we are not
actively involved i n any political prgssutehicanstraneslhaa t e s
only inclusion of climate change in planningppesses but, in some instances, removed the topic
from acceptablg@ublic discussion.

Despite significant challenges associated with climate change inguetties Forestry sector,

study findings revealed various research projects working to investigatetunities regarding

the capacity to use forest resources to mitigate climate change and indirect impacts. Specifically,
research is being conducted regarding carbon
viability of forestderived biomas as an alternative fuel source. The potential for increased forest
productivity made possible by higher levels of carbon dioxide in the atmosphere, as well as the
ability to plant more tropical species, were also points raised by study participanitionad
Forestry sector organizations are working to educate stakeholders and the public on the impacts
of climate change, which will affect the forest resource and the products derived from it. These
and other sector activities, which incorporate clintdt@nge, are discussed in the following

section.

5.3 Climate Change Activities

5.3.1 Types of Climate Change Activities Occurring in the Sector
Activities in which the Forestry sector addresses climate changseatatimpacts were quite
varied. The following listnicludes the general categories of activities discussed by interviewees.
This list represents the diversity of activities within the Forestry sector alittess concerns
aboutclimate change. In addition, many activities encompassed multiple highegtaleland
objectives.

Forest LandJse Planning and Management

Data Collection and Monitoring of Climate Impacitsthe Forest Resource
Internal and Public Climate Change Education and Outreach Initiatives
Greenhouse Gas Emissions Reduction Efforts

Sustanability Projects and Programs

Hazard Mitigation and Emergency Management

Internal Policies, Practices and Management

Forest Resource Demand and Supply Assessments

Forest Resource Risk and Vulnerability Assessments

= =4 =4 -4_9_9_9_°_--°
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91 Ecological Protection and Conservation

Interview discussions with study participants focused mostly on activities regardiagions
reductions education and outreacgldata collection and monitoring of climate impaasd
ecological protection and conservation

Forestry documents revealtit the sector has dedicated efforts to the development of resource
assessments and analysis of the effects of climate change impacts orefon@stesState

forest resource assessments included clhre#gted issues such as identification of climate

related impacts and discussion of forest management and planning options. These included the
North Carolina Forest Resource Assessment 2010 and the Soatim&€Rorest Resource
Assessment and Resource Strategy 2010. Ot her
adaptation and mitigation strategies in terms of moderating the effects of climate impacts. Forest
resources and products were also being pronmaseth energy source and an asset to enhance the
countrybés progress toward energy independence

Emissions reduction efforfscused oractivities related to renewable enertpy/no carbon
investments and projects, and, more specifichllymass and bfoels. The intent of such

activities appears to be to decrease dependence on fossil fuels and not necessarily to reduce
greenhouse gas emissions.

[We] work to promote the sustainable use of bioenergy when and where it can be shown to
benefit the climateNot all biopower or biofuels are good for the climate. The complexities of
bioenergy are daunting, but there is clear science showing that it can be beneficial,rdependi
on the particulars. (study participant fr&outhern Alliance for Clean Energy)

The economic benefit of renewable energy was noted as the context within which these activities
were framed in terms of public benefit and was articulated by one interviewee as the impetus for
policy development of renewable energy portfolios. Researclofodds as an alternative energy
source hasupportedhe development of collaborations between universities and NGOs. Outside
of the use of foresesourcegor the development of biofuels, organizations within the Forestry
sector also indicated shetem activities involving the use of alternative forms of energy for
internal operation® reduce emissions and increase energy efficiency. Promotion of
sustainabilityactivities as a witwin in terms of cost reduction and environmental beljefi.,

air ard water qualitywas a common framing for public presentation of these activates

opposed to mitigation of greenhouse gas emiss@rdimate change in general.

Education and outreach programeere the second most cited climagtated activity wihin the
Forestry sector used to address the issue of climate cl&irgaterviewees andne

guestionnaire respondent described education and outreach initiatives relatedterishort
organizational activities. Activities discussed included annual ng=eéind conferences,

workshops, webinars, educational tours, and public climate change exhibits. These education
efforts were geared towards all organizational audiesces asandowners, board members,
employees and staff, stakeholders, and the gepebdc of all ages. Education topics included
general information about climate change impacts on forests, climate change mitigation and
adaptation strategies, best land management practices, and the environmental benefits of forests
in terms of providingvildlife habitat, improving air and water quality, atige conservation of
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natural ecosystems. For those organizations which are still in the investigatory stages of

addressing climate change issues in their operations, an increased awareness thraugh publi
education and outreadf peer institutionsvas identified by interviewees as the thing which led

them personally, or as an organization, to investigate climate change and its potential impacts on

the Forestry sector. Thus, activities internal to théosere increasing levels of awareness and
education regarding climate change impacts to include a broader range of organizations and
stakeholders. This shift was noted as a fAgrad
interviewee. The confereas and workshops which have been hosted by Forestry sector
organizations and, which have climate change as a topic, if not the central theme, played an
important role in this information dissemination.

Adaptation activities center on lotgrm land us@lanning and management in terms of

anticipated impacts to forest spediesmposition and productivitypata collection and

monitoring of climate impacisproves understanding of potential impacts to forests caused by a
changing climate and, in turn, sagert planning and management adaptation activities. Data
collection and monitoring efforts in the Forestry sector center on climate impacts on ecgsystems
as noted by 5 interviewees and 1 questionnaire respondent. These activities include research on
carban sequestration in forests, effects of climate variability on specific species, and the effects
of climate variability on future forest productivjtwhich was then translated into respective
economic impacts. With regard to the use of forests for biofueluction research is being
conducted concerning the efficiency of various forest resouga@esyvhole trees versus logging
residue.

Protection and conservatiaof the forest resource and ecosystem was also cited as an important

role of Forestry sdor organizations and relates to longem planning activities within the

sector. Forest health related directly to forest productivity in terms of usable resources.

Protection of species and ecosystems for their intrinsic value was mentioned bywdesvie
within public | and management and | and trusts
diversity so that these systems are moreiresint t o di st ur bancUsSbA (st udy
Forest Service Southern Region). Adaptation to changing forest ecosystems by wildlife and

various species was discussed. Assistance with such adaptations via forest corridors and human
assisted migration was addressed by one interviewee. In theropinbne interviewee, a

number of adaptation strategies have historically been part ofthg a n i manageneentd s

practices. The interviewee cited provisions to increase habitat for brookstohtas felling

trees to create poo#sd maintaining thaparian buffer to cool water as examples of this type of

existing forest management activity.

5.3.2 Factors that have Facilitated Planning and Implementation of Activities
One intervieweeaised an interesting poirggarding the level of awareness aboutangmng
climate within the Forestry sector. The participant discussed the longevity of a career in forest
land managemeng,g.,a 30 to 50 year commitment for a tree stand to mature and be ready for
sale. Because of this, land managers are aware of chaadbility such as the intensity of
seasonal storms, seasonal time change and length, and the intensity of wildfires. When asked
why the Forestry sector was O0in tunedo to the

It is firsthand experience with the changing climate and the results and the impacts of that.

It is like farmers. | think a lot of farmers also acknowledge that the climate is changing and
most of them are not the dews abeesn dlypregi nwdr.o0d sMo/s t
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of them know that there are profound changes that have happened, that springs are coming
earlier, that droughts are longer, and rains are much heavier and harder. We do not get the
gentle rains that we used to in this region. Weadse seeing invasive species come in and

that makes it haler for them to grow crops. (study participant fr&wouthern Alliance for

Clean Energy)

In terms of the promotion of the forest resource as a tool in the development of alternative
energy technolgy, noted triggers included recent energy cost increases and fuel shortages
caused by naturdisasters (Hurricane Katrindn addition, economic markets which support
investment in alternative energy technologies will be a facilitating factor. "Soat jsist an

academic exercise of people interested in promoting this, it is actually people who are making
money off of these technologies and these initiatives that is essential, | think for it to have its
own legs" (Foretsy sector participant). Thadogion of a Renewable Energy Portfolio Standard
(REPS in North Carolina was noted as a significant supporting factor in the development of
research and interest from clients regarding the availability of woody biomass for renewable
electricity and fuels. Ténestablishment of the North Carolina Biofuels Center was also a
supporting factor in biofuels research through grants and collaboration. Federal grant funds
through the Department of Energy and the USDA were also hatethg sourcesThe

Department Heatbr the North Carolina State University Department of Forestry and
Environmental Resources pointed out the importance of funding from various granting agencies
in helping to bring climate change research to the foreffomtt has become more p
our teaching and it has been a larger portion of our research portfolio and of course some of that
is driven by the granting agencies and what they're interested in

An increasing interest in climate change impacts on the Forestry sector led to¢hé ®pi
inclusion in several annual organizational meetings and workshops where it had not previously
been discussed, according to interviewees. This has led to a dissemination of information
throughout the sector as participants returned to their respengiaeizations, furthering the
conversation about climate change within the Forestry sector.

Collaborationamong various interest groups within the sector was articulated as the key

facilitating factor in moving research on forest land management for&petifically, the Ceo

Director of the Southern Forest Resource Assessment Consowited that the NREPSled to

policy and industry decisiemakers coming to the table to discuss the use of forest resources for
renewable energy whereas prior to the dstiaiment of theREPS conversation was disjointed.
Collaboration was also cited as a key factor in forest land management for the protection of the
forest resource habitatarious wildlife speciesas well as the availability of information and

networksof information in forest management. The work of the USDA Foresti& SRSs a

key example of research collaborations working to develop tools to further the incorporation of
climate change into decisianaking, planning, and activities throughout tloedstry sector. The

Southern Forest Futures Project, a collaborative project between the USDA Forest Service
Southern ReéggnandSRS and t he Southern Group of State F
forest management choices, policy discussions, and sgeengrams with the best possible
understanding of the I ong term implications o

5.3.3 Factors that have Constrained Planning and Implementation of Activities
Funding in terms of both monetary and human resources, was a noted chédleveygous
study participants itheimplementation of climate changelated activities. Development of
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biofuels is a capital intensive investment which has become even more deagdalith the

current credit market in the United States. In the development of biofuels techrib&rgyis a

tendency to have fundirgpurceghatarewilling to take the initial capital investment risknd

monies that will come in once there is ay@ao technology. However, during the scaling

process, which is necessary in renewable energy technology develogmaenis a lack of

funding and thus, technologies do not make the jump from trial period to madkey. One

interviewee referredtoéh | ack of funding during this trans
for biomass technology development. Uncertainty regarding federal angaiatesand

incentives also plays a roletimereluctance of investors.

Currentbudgetrestrictiongposd constraints othe forest resource management division of the
sector as well. Allocation of funding to support conferences, workshops, and other public
education outlets was a noted challenge by study participants bechuskgeff cutbacks
governmehagenciesas well as a lack of funds in the private sector for spending outside of
immediate oganizational responsibilities. Financial constraaltsewould not appear to ke
permanent barrier tiutureadvancements in addressing climate cleasgus in the Forestry

sector. Other factors also present constraints to a@ewausef recent changes in political
leadership which, in turn, influence budget allocations, a return tepession funding lele

may not be forthcominghe challeng@osedoy broken land ownership is another significant
constraining factor. Fragmentation of forest lands presented a challenge to forest health in terms
of invasive species and disease, diminished water qualityhapdeservation and conservation

of wildlife habitat and migratory corridors (SC Forestry Commission 2010). Varying interests
among stakeholders raised questions in terms of best management practices; whether the forest
resource should be managed for preservation or productwitiywhether the ctinued sale of

forest lands for development was detrimental to overall forest health and productivity.

5.4 Adaptive Capacity
The impacts of a changing climate on forest resources are being widely addressed throughout
Forestry sector organizations within thar@linas. Concerns regarding precipitation levels and
frequency, temperature, and frequency and intensity of extreme weather events are highlighting
the need to adapt forest resource management to potential future climate scEnares
some evidencef mainstreaming climate change impacts to forests through inclusion in annual
forest assessment plans. In additi@me$t land managevsorking on both public and private
lands,as well as those organizations working towards the development of bipfadlsction,
are incorporating potential impacts into letegm decisiormaking and activities However,
immediate, standlong projectso mitigate or adapt to climate changeoperationalor shorter
term activities are not as prevalent. Current reseandrdecisiorsupport tools by various
organizations within the sector will help to move these efforts forward.

Perspectives regarding the influences of a changing climate on the forest resource are influenced
by the propensity of foresters and thoseolmed in other divisions of forestry thaave long

term careers and involvement within the sector. This factor facilitates the incorporation of

climate change into lonterm planning and decisiemaking within the sector through

st akehol de raiégncepnenarmgement of the Xopest resource. In the futuretdamg
land-use planning may depend on higher levels of collaboration among various stakeholders
based on multiple uses of the forest resource and a growing fragmentation of forested lands due
to urban expansion. Decisi@upport tools being developed internally by sector organizations

54



increase the adaptive capacity of the Forestry sector by providing-bargisdes, which can

also help with collaboration efforts among various other stakefsold@daptation planning.

Changes such as the planting of different species, the extent and pattern of timber harvesting, and
the need to retain migratory corridors for plant and animal species are a few of the decisions
which will be influenced by futurelimate variability. The study revealed an especially strong
correlation between the Forestry and Wildlife sectors in terms of preservation and conservation
goals and objectives in langse planning. For further information about sector networks and
collaborations in the Carolinas, see Chapter 10.

The use of biomass in the development of biofuels as an alternative energy source faces
constraints which delay technological advancements and mainstreaming of biofuels into
renewable energy portfolios. Issudotential climate change impacts are incorporated into the
goals and objectives of organizations working to promote biofuels development. However, a lack
of funding necessary to scal@ new technologies and public perceptions about the use of
biomassas a source of fuel are limiting factors for teégmenbf the Forestry sector.

Nonetheless, NGOs are working to step up public education initiatives and advocate for these
technologies as part of the portfolio of alternative energy sources within tbkn@s.

Urban forestry can be used as an educational tool for public outreach initiatives to communities
who lack a direct connection with forest resources. Increased incorporation of urban forests into
population centers can also be used to mitigateateé impacts, such as the higher average daily
temperatures caused by the urban heat island effect, as well as improving indirect climate change
impacts such as negative effects on air and water quality.

The adaptive capacity of the Forestry sectordidrass the impacts of a changing climate on

forest resources is gaining strength within the Carolinas. Deessipport tools developed by the

sector are leading the way in lande planning efforts which incorporate future climate

scenarios. In additiomlata collection and monitoring, as well as education and outreach

initiatives, are working to further the understanding of climate change and its impacts to the
forestry resource, both internally within Forestry sector organizations, as well as among other
stakeholders and the general public. The forest resource can be used as a tool to mitigate climate
change, although necessary action must also be taken to adapt to future climate scenarios in order
to protect and conserve forests and the resources tfeg\tied Carolinas.

5.5 Needs and Recommendations
Document analysis revealed a number of needs and recommendations to better address climate
change and the impacts it will have on forests within the Carolim@smationneeds include
long-term monitoring and assessment of forest species and populations, developesnirae
status databasesind research on the impacts of climate variability and change (Bardon et al
2010; CCSP 2008; SC Forestry Commission 2010; Southern Group of QtaséeFs 2009).
This information would in turn be used to meet needs regatidéestablishment of best
management practices and programs for: forest stewardship (including urban forests), climate
adaptation and mitigation, restoration, reduction of tisraad stresses on forest health, and the
development of the biomass sectéundingis needed in order to support research and
development of management strategies, programs, and projects, as well as to provide financial
resources to enhance specific a@apas such as the ability to respond to fire risks, ability to
respond to changes in air quality regulations, and ability to initiate biomass manufacturing.
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Collaboration and coordinatioacross government agencies, the private sector, NGOs and with
individual landowners could be used to improve policy and management strategies. In addition,
legislative and regulatory actiois needed to support and incentivize adaptation and mitigation
measures as well as forest conservation efforts.

Questionnaire and ierview responses reiterated needs and recommendations found within
Forestry sector documents. A third of interviewees indicated a neddviorscaled data and
informationon climate impactsen forests in the different regions of the Carolinas. The scale
most often called for was general to the Southeastern United;Si#tesigh, regional and state
specific information within the Carolinas was also expresséeiaguseful for a better
understanding of the impacts for which land managers should\séay.interviewees discussed

a need fosummary and translation documents of data and information on climate cl&uie
information is needetb support decisiomaking and planning processes for forest land
managementikewise,Forestry sector documerdiso suggested a need for decisgupport

tools Laws regulations and policiesegarding greenhouse gas emissions, monetary valuation of
carbon, and carbon credits were mentioned by a thititeafiterviewees. These interviewees
called for more certaintirom the federal government with regard to anticipated rulemaking and
regulations. Additional education and outredmbth internal to the Forestry sector as well as to

t he sect or 06s,wasalso recansmeradedducagiam anel sutreacbbjectives aimed

to further the understanding of climate change impacts on forest lands in the Camdiias
encourage coordination and discussion regarding best management practices moving forward
was also highlighted as an area of need

Needs and recommendats identified by documents and study participants would help to
resolve challenges and constraints associated with climate eredatgel activities in the

Forestry sector. The ability to meet needs including greater certainty on federal rules, regulatio
and policies are externtd the sectarNonethelesshiterviews revealed that work is being
conducted by the USDA Forest Service and other organizational research efforts on specific
impacts to meet internal needs and recommendations.
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6 Government

6.1 Introduction and Sector Overview
Although climate policy strategies have traditionally been crafted at the federal or international
level, it is expected that climate impacts will be experieficaad most effectively responded to
I at the local and regiontdvel (Selin & Van DeVeer 2011). In particular, extreme events
(storms, flooding, heat waves, droughts) are expected to impact local, regional, atevstate
physical and social processes by damaging infrastructure, disrupting government services, and
producing conditions that may cause public health problems ljeaf. stress, vectdoorn
disease) (Stratus Consulting 2010). Climate action planning has therefore become an important
element in the comprehensive planning efforts of urban, municipal, and regional governments,
supported in part by a wave of sustain&pitirofessionals hired in the first decade of the twenty
first century to lead such collaborative efforts.

With 146 county governments (NC:100, SC:46) and 817 municipalities (NC:548, SC:269) in the
Carolinas, many local government systems are beginaidguelop planning strategies to

address these potential impacts. Statel agencies in the Carolinas have also become involved
in comprehensive climate change planningre$f within the past decade (WENR 2011;

NCGA 2010a). Current projects are therefnot isolated within the municipal bounds of these
areas, but rather involve regional partners within suburbs and rural communities that surround
population hubs and are supported by dsiatel guidance and consultation. Collectively, this set

of actos and institutions includes a network of local, regional, and-kteét government

structures, systems, and departments that are interconnected at multiple scales and issues of
concern. This group is referred to as the Government sector.

Although manyof the initial state and local efforts to address climate concerns in the Carolinas
have traditionally focused on mitigation strategies to reduce greenhouse gas emissions, recent
efforts to incorporate adaptation initiatives within these broader eff@tgaaming stearwhile
traditional GHG inventory strategies drecoming more refined to incregsalicy relevant
outcomegBoswell, Greve, & Seale, 2010)his trend is representative of climate action

planning in North America (Wheeler 2008; Zimmerman &i& 2011). The analysis that follows

is designed to highlight areas of significant action within the Government sector to expose both
promising efforts to address climate concerns within the Carolinas and challenging hurdles yet to
be negotiated.

The thrty-four (34) @rticipants for this sector included local city/county government employees
(11), regional councils of government and NGO/NPO organizations (7), private industry leaders
in energy and environmental management (2), state agency employéeddid), agency

employees with direct connections to work in the Carolinas (2), and individuals from academic
communities engaged in research to translate physical science information to actionable public
policy (5). For more information about the sampie sind response rate of this sector please see
Chapter 3.
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6.2 Key Decisions, Climate Information Use, Climate Change Concerns and
Framing

6.2.1 Key Sector Decisions
The Carolinas Government sector must balance multiple complexesmimgical subjects on
an ongomng basis. Issues span across areas of hazard and emergency management, energy use and
policy, transportation planning and infrastructure, public utility provision, to economic growth
and environmental pollution. Coastal zone management regulations, pegdlic standards and
support services, transportation infrastructure and fleet management, and policies aimed at the
preservation of significant cultural and environmental resources influence the health and
wellbeing of human and ecological systems in Nard South Carolina. There is little doubt
that the recommendations, policies, and regulations established within thergemer
community in the Carolinas directly impacts significant aspects of cultural, economic, and
environmental systems throughoug tfiegion.

6.2.2 Climate Information Use
In addition tooperationaldecisions that utilize weather information to inform public health
advisories, public utility operations, and emergency management activities, interview
participants indicated that the Government sector in the Carolinas, by nature, has historically
incorpaated information and concerns about climate variability setmsonal and annual
decisionmakingprocesses. In particular, individuals within this sector emphasizgoiog
efforts to manage impacts associated with climate variability in precipitatimpgetrature, and
severe storm events which influence water, wastewater, andsi@en management systems,
public health intervention plans, and emergency management preparedness programs. An
awareness of historic climate variabilig/a critical aspectfoclimatefocusedecisionmaking
processes within this area of work.

To inform these management efforts, individuals within this sector utilize climate information to
influence advanced planning and preparation to mitigate climate impacts. This indormati

includes data on thelimatologyof the regionforecasts and outlookandspecific climate

variables and event®\ myriad of additional localized informatios consulted along with

climate data to inform governance decisions, includitgracting factorslike population trends

and development patterns and environmental quality variables. A large portion of this climate
information appearto come from federal sources, although much of the relevant data obtained is
scalable to a more regional levek Aore government agencies in the Carolinas collect and
analyze their own data, this trend may change.

6.2.3 Climate Change Concerns
While government officialareinvolved in the ongoing management of the impacts of climate
variability, mostquestionnaire anishterview participantsotedthe need to alter existing
management and planning infrastructures in preparation for fcihareging climateonditions
(NCDENR 2011; NCGA 2010a). Such efforts involve integrating an additional layer of planning
into seasonabr annual decisiommakingprocesses that already incorporate climate variability
dimensions as well dsng-termplanning processes. Decisions regarding which areas of
responsibilityaremost at risk of impact from future climate changes, and how to plan for such
changes decades in advance, are currently being negotiated. Several early leaders in the
Carolinas have managed to incorporate clinshanganformation intolongertermplannirg
and decisiormaking infrastructures (discussed in Section 6.3), although this is not yet
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widespread within this sector. Most of these decisions correspond with planning htratons
range from 530 yearsA general consensus emerged among study pamisghat one of the
greatest challenges facing state and local government leaders in the next several years regard
making difficult decisions about how best to mitigate and adapt under changing climate
conditions.

Many Government sector leaders haveay initiated action targeted at minimizing the impacts
of future climate change. The significance of mitigation activities occurring within this sector
was evident in this study. Although adaptation concerns were articulated by interview
participants, tts appears to be a more recent development. Published documents heavily
emphasize mitigation concerns about global emission rates and the role of governments in
curbing energy intensive activities (NCCAPAG 2008; Brown et al. 2010; NCGA 2010a; Doron
et al.2009; SCCECC 2008). Attention is subsequently focused on mitigation efforts to reduce
greenhouse gas emissions via energy efficiency and alternative energy initiatives. Efforts within
thisarealargelyd | wi t hin a broad A s ulightcarcerreshbbodttheg y 06 u mb
emission inventories of municipal and community systems, ptiogreductions in fossifuel
consumption and the management of public infrastructures like transportation and residential
housing to reduce energy demand. One locgthsnability coordinator noted this fact by saying

Awe definitely talk a | ot about mitigation in
our downtown master plaiVe have a sustainable communities initiative grant fronfréderal
Governmets o we do mitigation in a | ot of areaso (
Office).

Although the Government sector continues to focus heavy attention on mitigation efforts to
reduce greenhouse gas emissions, interview participants raisegl sbncerns regarding

adaptation planning and preparedness. Interview participants expressed a growing consensus that
key practices within the sectarevulnerable to impacts from climate change. Specifically,

climate change impacts on resource manageéeter and energy), emergency management

and mitigation, and landse and comprehensive planning efforts were highlighted consistently

as major concerns within the sector. A small group of interviewees emphasized concerns over
thechallenges involved imanaging water, sewer, and stewater systems under conditions of
increased drought and flooding events. Such concerns are exacerbated by an already aging
infrastructure and lack of resources, coupled with growing populations and developed landscapes
in the region. For inland areas in the Carolinas, drought management and preparedness, along
with associated threats like fire, were raised as top concerns for adaptation planning.

In addition to the general climate information consulted in this sexftorfs aimed at addressing
climate changeequire supplemental information resourcesn&al documents with information
aboutclimate change and impacsdhuman responses and activite®consulted to support

the need and impact of local mitigation effoMoreover,climate information aboutlimatology

or specific climate variables and evergsought to inform ongoing adaptation planning.
Althoughclimatologyinformationis not utilized as frequently for mitigation activitiesistmore
pertinent fo adaptation measures. As such, access to trustedioeasglerstand climate data

will become more critical as communities in the Carolinas enhance adaptation implementation
and continue to prepare for more severe climate impacts. Additionally, stuitypaauts

associated with climate education and outreach efforts indicated the use of information about
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specificclimate variables and events, impacts, and human responses and adiiviiehor
term basis to make decisions about what stakeholder grotgget for collaborative projects,
as well as what policy priorities to champion on an annual basis. Most of these efforts are
ongoing, although some do correspond with a particular season of the ye&ufeacane
season).

6.2.4 Framing Climate Change
As was evident by the dominant concerns and interests of interview participants, individuals
within this sector are focusing on both climate mitigation and, more recently, adaptation
challenges. Both of these two dominant areas of concern elicit differdit poimmunication
and external framing approaches, therefore influencing the types of activities supported
(discussed later) and the information used to inform such activities. Mitigation actions frequently
are enveloped among largarstainabilityframesto emphasize activities that enhance the overall
environmental impacts of organizations and communities in the Carolinas. Several interview
participants indicated that these comprehensive sustainability efforts tend to be more politically
palatable becauss# their holistic nature. Furthermore, activities that focus on the reduction of
greenhouse gas emissia@areoften connected to a broader emphasismergy security and
efficiency and cost reductions, with agldedgnaonal fr
economyglobal competitiveness, and the benefits to overdilic healthand vulnerable
populations. This interview participant who is a nsiemof a NP@NGO shared:

Working in a politically conservative state like South Carolina where skeptidistimate

science is strong, we in the conservation community have decided to cede the scientific
debate and focus our efforts on energy reform. We are working at the state and federal level
to pass comprehensive energy reform, including a clean enengiasdafor South Carolina

that promotes energy efficiency and reduces our dependence on foss{sfuelg.

participant fromConservation Voters of South Carolina)

Although most interview participants that focused on mitigation were not reserved about the

need to Atread | ightlyd around the topic of ¢
the presence of internal communication, discussions, and planning around the issue. Notable
participants within public health and local governments suggésa¢the topic was generally

not contentious within their respective communities. This suggests that differences may exist
between internal and external framing of climate concerns within the Government sector.

Among those interview participants who foarsplanning efforts for adaptation or longerm
impacts, most indicated a heavy focus on the potential impacts (direct and indirect effects) of
climate change on Carolina communities instead of the cause of climate change itself. In fact, a
majority ofrespondents who addressed this issue maiear that climate change as a topic was
not generally a part of the rationale for adaptation action or preparation. Many noted the lack of
clear climate signals in the region as further evidence that climatgelas an impetus for

action would not be agreeable. A focus on impacts was evident in the topics of greatest concern
for interview participants focused on adaptation. Several interview participants expressed high
levels of concern over the increased #éhi@f catastrophic extreme events like hurricanes,
particularly given the significance of coastal communities in the economies of the Carolinas
(shipping, tourism, fisheries). Similarly, the most consistent issue raised within the Government
sector in theCarolinas related to concerns over sea level rise along the coastal regions of both
states. Several other interviewees highlighted the adaptation challenges associated with sea level
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rise as the most pressing concern facing the climate governance comimtimgtyegion.

Concerns like these have influenced a dominant focus on the impacts of climate change. Much of
this work is framed for public audiences (external framing) around the neé&htand prepare

for risks to enhance resiliency. It should beediathat many of these same concerns are also
relevant and often discussed broadly as cause for support of mitigation efforts as well. As a local
planner stated:

| think framing climate change from a perspective that people can really understand here is
important. So looking at erosion rates from sea level rise and looking at wetland loss from
saltwater intrusion, and our water and loss of vegetation as a result of that. If we can
translate, not just talk broadly about climate change, but translate hopeitis our region
specifically and how it has already impacted our region. | think that is the most important
thing. Otherwise | think people get confused and get carried away with the broadness of it
and they need to look at it from a perspective of Has/going to affect them and how it

will affect our comnuinity to fully understand it. {ady participant wrking in a local NC
municipality)

6.3 Climate Change Activities

6.3.1 Types of Climate Change Activities Occurring in the Sector
Innovative leaders withirhe Government sector kia contributed a substantial amount of time,
energy, and resourcésgreenhouse gas emissions mitigatsbrategies in the Carolinas. This
focus was evident in published documents within the sector (NCCAPAG 2008; Brown et al.
2010; Cty of Charleston 2009; NCGA 2010a; SCCECC 2008). Document analysis revealed a
sizeable spike in published documents on climate change in the Carolinas within the Government
sector in 2008. These documents appear to correspond with several significaual aatio
international events during that period that raised awareness about climate change mitigation.
The fourth assessment IPCC report was published in 2007 and the U.S. Conference of Mayors
Climate Protection Agreement was picking up steam, celebiigisg0" signatory in May of
2007. Additionally, several interview participants indicated that a number of local and state
governments were beginning to plan for anticipated federal carbon legislation and the potential
for significant impacts on the daibperations and costs for government systems. The concurrent
nature of these events and the heightened level of national and international awareness during
this period of time provided a synergistic opportunityfemward-thinking individuals within the
Government sector of the Carolinas to begin to prepare, plan, and implement efforts to address
the impacts of future climate change in the region.

Even still, the overall proportion of government organizations in the Carolinas actively engaged

in the impkementation of activities directed towards climate change is low. Nonetheless,

guestionnaire and interview participants confirmed that among government organizatiane that
addressing climate change concerns, tigsehigh level of focus on climate chgamitigation

efforts in the CarolinasMany of these actions acencentrated in large metropolitan centérs.

leading cohort of municipalities in the region has engaged in greenhouse gas emissions

inventories, often followed by strategic plans to redmeerall emissions. These independent
(standalone) plans, oftencallesit r at egi ¢ Asustainabi,loi tiyne oagrp offa
decisions about energy use, community growth and development, and strategic visioning. They

often include strategiestoni t i at e emi ssions reductiland pol i ci
managementdesigns and projects, and renewable ordawbon energy incentives and programs.
Together, these efforts can provide multiple benefits (economic) in addition to redusenl car
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emission levels. Although some local entities have contributed resource support for these efforts,
several interview participants suggested that emissions inventories and climate action planning
effortsmay besolely supported by funding from federalusces. As a study participant from the

Duke University Nicholas Institute for Enviro
a big driver; they |l et Il ocalities do somethin
Action Plans are genergliesigned to address local action initiatives, although regional efforts

are in the initial stages within this sector. Stahmhe strategic climate action planning in the

Carolinas generally concentrates on shori&f year planning horizons, with maphans that

incorporate annual or f@innual benchmark review requirements.

Along with such effort@reprograms designed for pubkclucation and outreaategarding

climate change and mitigation strategies. The high level of public education work in this sector
often corresporsito mitigation goals and undersescurrent efforts to assemble and

disseminate pertinent climate information to communities to engage them in behavioral
strategies to reduce emissions. At least half of interview participants expressed that they were
involved in public education and outréaactivities that incorporated messages about climate
change. Public outreach appetar be a large part of climate activities within the Government
sector. Interview participants contend that educational efforts to inform citizens in the Carolinas
about he potential impacts of climate change in the region and what can be done to reduce such
impactsis a key component of any climate action strategy. Most of these education activities
include information about ways to mitigate emissions to reduce climatgehwith information
about adaptation only now beginning to surface as the issue gains prominence in state and
national circles.

While public education is an ongoing effort, the Government sedaghly involved in

activities tocollect data and mator climate and climate change impaatsthe Carolinas.

Interview participants indicated that the lack of consensus regarding climate change signal trends
(i.e, temperature rise or fall, increase or decrease in rainfall) in the southeast region dtetthe Un
States often confounded efforts to prepare for such changes. Therefore, data monitoring and
assessment work at a smaller geographic scalbdt@mme a critical strategy to further

understand potential climate change impacts and threats in the rEggse. efforts include local

and regional level risk and vulnerability analysis to identify public threats from changing climate
conditions as well as communities or groups of people that may be most at risk of significant
impacts from the consequences @hanging climate. These assessments infaarard

mitigation and emergency managemerdtocols. The impacts of carbon emissions on
communities, epidemiology studies regarding disease vectors enehagad illness, and
assessments of vulnerable infrastureareall significant aspects dhesemonitoring protocols.
Manyof these efforts involve monitoring the social impacts (public health, economic
implications, etc.) of climate change, although efforts to collect information about physical
climate pr@essesrealso present. In particular, the impact of sea level rise along coastal
communities and ecosysteliss major area of research.

A majority of independent (staralone) strategic climate action plans in the Carolingdiftke

attention to adaption measures and planning, confirming a national tréimdnjerman & Faris

2011J). A local North Carolina municipal sustainability coordinator expressed what many other
interviewes di d, sayi ng, Awe really havatonaly spent
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because | would say as a romastal community there aren't quite as many of those visual cues,
you might say, to be thinki nmentarbaoizatonsthadEv e n
launched efforts to incorporas¢rategic adaptation plamng into longterm Govermrmentsector
activities. This includgactivities to consider how to reduce negative environmental impacts on
social systems that result from changing climate conditions via targeted adaptive interventions to
enhance resiliency @ommunities. Participants noted that when planning for adaptation,
independent stardlone climate adaptation plaaseoften not feasible (economically or

politically) and therefore a different approach must be assumed.

The strategy often cited when adssing climate change adaptation in the Carolmas

st

Amai nstreaming. 0 Study par ts$becorpegparticdarlyssalignge st ed

given the political polarization around the issue within the Carolinas. The field of planning in
generahas often advocated this holistic approach to climate change mitigation and adaptation
(APA, 2011). Participants that have utilized mainstreaming planning strategies to address climate
change suggestelat these plans can involpé&anning horizons that nge from 5 to 30 year

efforts. Included within these plaaseefforts to incorporate managememblicy, or law

revisionsinto building codes, zoning ordinances, shoreline erosion mechanisms, emergency
management efforts, and infrastructure and-asel panning that ensuréhatclimate is

considered in decisiemaking protocols. Interview participants also noted a focus on planning to
adapt water and energgsource managemefgupply and demand), coastal resiliency efforts,
andinfrastructure and ecologal alterationmeasures. Project participants shared several
existing planning mechanisms that have been utilized as a 4yard to incorporate future

climate changes into adaptation decismaking processes. These include:

1 North Carolina CAMAPIlannirg (requires comprehensive plans for 20 coastal
counties in the state every five years)

1 Private Resource Management Industry Integrated Resource Management
Planning

1 Local, Regional, and Stateevel Hazard Mitigation Planning

1 Regional, State or Fedetiavel Transportation Planning

1 Local & Regional Comprehensive/Strategic Planning

Adaptation implementation action, however, is in the beginning stages in the Carolinas at this
point. Very few governance organizations have implemented tangible adaptatioreactikely
because planning in this area is in the initial stages. In other cases, actions have been identified,
but available resources have precluded them, as stated by the mayor of a small coastal town in
North Carolina:

The only planning that we ne@tbng these lines is actually engineering services to get it done.

But we don't need people to come and say here's $100,000 to come up witheafioe 10

year plan because dates are meaningless to us.
Our sewer operator actually gets stuck authe sewer treatment plarftwe know a big rain is

coming we try to pull him out of there for a day or two. (Mayor, Town of Plymouth, NC)

A notable exception exisin a number of coastal communities within tiegion where efforts

are already under way to adapt infrastructures, policies, and procedures to cope with changing
sealevel (CSO 2009; NCDENR 2011; NCDEM OGTM 2011). The lack of clear climate signals
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and certain information about precise levels of inpaother areas of the region have

complicated the adaptatiomgparation processo that many individuals in the Government
sectoraredemonstrating a prudent caution to hasten quick action under uncertain scenarios. This
is particularly true given the hostile political climate that exists in regards to climate action noted
by study participants within the Carolinas.

Finally, membersn the Government sector in the Carolinas have focused much attention on
overall sustainabilityefforts within the region (City of Durham 2009; City of Raleigh 2009;

NCLM, 2012). Sustainability activities often address a suite of environmental concerns in

addition to those precipitated by changing climate conditions. Many of the significant military
bases in the Carolinas have provided leadership in local sustainability initiatives, demonstrating a
national sustainability priority among the federal natia®aurity branch (US AEPI 2007).

These include popul ati on ansidennglevelapmentimmactsar t gr
on the natural environment, and a focus on the reduction of waste and pollution. Many local and
regional entities now support sustalbility councils or committees to guide comprehensive

planning processes, although interview participants indicated that even these efforts were
difficult to maintain given the quick turaver of elected officials and the need for administrative
support ® advance comprehensive, letegm efforts.

6.3.2 Factors that have Facilitated Planning and Implementation of Activities
Althoughnota unique finding, study participants were frank foading and resource
availability arefundamental building blocks for aetiies to address climate change in the
Carolinas. This was consistent across all areas of activity. A clear majority of participants noted
funding as a significant element of their most successful activities, with select exceptions. In
particular, federaand statdevel support, as well as grants from private and public
organizationshas spurred action to consider the impacts of climate on governance structures and
systems. Efforts to create an economic incentive for communities to address climat@omitiga
and planning seem to be especially effective. ®égutelythe case among activities that
support zero or lovearbon energy efforts.

State and locdaws, policies, and regulatioredso surfaced as factors that have facilitated
activities in the G@vernment sector within the Carolinas. Sfatee| coastal zone management
planning to incorporateliimate change as well as the RE@ENorth Carolina) were

consistently raised as motivating factors to engage in planning preparations and action. Such
stae-level requirements appear to provide local governments the necessary nudge and guidance
to engage in such efforts, specifically when it comes to incorporating planning for adaptation.
However, participants noted that these requirememetsiost useful iaen they advance targeted
action, hae clear guidance, and include training for staff responsible for implementation.
Additionally, a large portion of interview participants who serve within keatl governments
underscored the essential need for gedicy goals, strategic plans, and ongoing support of
local councils and administrative personnel to facilitate successful climate action. Participants
consistently noted this connection to policy goals and plans as a key factor in facilitating and
sustaifing climate governance activities.

Because we had that strategic plan, it's allowed me to have alignment and stakeheider buy

with flexibility so it's not me running around telling our senior managers you have to do this.
Because it's in the plan, itise sayingdwell here's the goal that kind of impacts your work or
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service area, what are you working on for your goals that also meets the§e @odlthen a
project is born. (study participant fro@ity of Asheville, NC Sustainability Office)

Finally, an overwhelming portion of interview participants indicated that one of the more
influential factors in supporting climate change governance actiistitbs presence ddey

people, groups, partners, and expasswell agollaborative networksThese iglude

particularly active constituent groups, supportive councils and administrators, and shared public
private opportunities for action among nonprofit groups, private industries, and public entities.
The presence of these opportunities has greatly mékeethe activities that have emerged

within the Carolinas, specifically encouraging lasgale mitigation efforts. For example, in
South Carolina, a collective of electricity-operatives, along with the state energy office and a
number of nonprofit or@nizations have developed a model energy efficiencyimbevest loan
program to reduce carbon emissions and save on energy costs, even in the absentevef state
regulation.

6.3.3 Factors that have Constrained Planning and Implementation of Activities
Just agesources and fundingereoffered as key facilitating factefor activities within this
sector, it was consequently also one of the primary constraints mentioned by interview
participants. The lack of resources (both financial and in termsfbasthstaff time) was a top
concern for study participants. This constraint is not uncommon in national research (US COM
2008). As one city planner noted:

| think funding is important, although I think a lot of it is staff driven and so even though you
need some form of funding, you also need the availability of staff time to do this and you
also need the support of your management as well as the elected ofiigials area. (sidy
participant verking in a local NC municipalify

Further diluting supp of climatechangegovernance action, participants suggested that the
currentfiscal restrictionsand associated state and federal level funding cuts have hampered
activities to address climate change in the Carolinas. Given that governments dealliyppte mu
high-priority concerns, climate governance was not always of greatest focus.

While the lack of funding was listed as a major obstacle, it was not the only significant constraint
identified within this study. The lack of overglblitical and publc support exacerbated bguts

to public funding was noted as a prominent challenge within this sector. Although speculation
regarding the reason for this phenomenon ranged broadly, participants expressed frustration
regarding the inability to predict oliate change impacts with certainty or precision within the
region and suggested that this reality hindered efforts to educate citizens about potential threats
and vulnerability and to develop support for mitigation or adaptation activities. The perceived
lack of public understanding and acceptance of climate change in the Carolinas, and the lack of
clear climate signals to communicate to constituent groups, was noted to underscore the need for
public outreach and education along with enhanced data cafiestdbmonitoring. These last

two were areas of activity supported by a significant portion of study participants.

Concurrent with information discussed about facilitating factors for activities, interview
participants indicated th&ey people, groups, gaers, and expertsan alternatively detract

from efforts to address climate change in the Carolinas. In particular, participants noted a
perceived growth in opposition to any efforts associated with climate change, sustainability, or
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environmental goveance among elected leaders in the region, with few exceptions. This
included city councils, state legislative bodies, and state and local level government leaders. As
one local sustainabilityouncil membelamented:

We've avoided talking about climateastge really. Of course the plan does talk about

greenhouse gas emissions but we allude to it, that with climate change part of the rationale is

to help protect the local economy against future variations in climate and of course supply of

fuel is part of hat, supply of food. Bt given, particularly because of the city council that got

elected, we've kind of avoided talking about that. We want to be energy efficient, conserve

resources, reduce the taxpayersd hLelocdlen, save mone
economy, hopefully create some kind of new green i

Many interview participants noted the opposition they encountered to climate governance efforts
as a hurdle while other sector leaders hesitated to paréigiptie study altogether for fear of
reprisal from elected officials. Several leaders within this sector noted the difficulty in building
trust with colleagues in other departments or areas of government to promote the benefits of
climate change action apposed to the belief that action adds additional burden or hassle.

One of the most prominent constraints leveled by study participants related to daigting

policies, and regulationdn particular, a lack of leadership or level of inertia regardlimyate

issues at the federal level was noted as a constraint as well as continued challenges in negotiating
climate action with economic and development priorities (Titus et al. 2009b). Given that void,
study participants indicated that the burden taeskisuch issues has largely rested on local and
statelevel governance systems. However, local governments in particular often lack
jurisdictional authority or the ability to regulate community activities regarding issues like

energy use and cost, emissoegulation, and acceptable levels of pollution. This lack of
regulatory authority, compounded by the complexity of navigating policies among multiple

levels of governance, was of central concern for multiple interview participants. This particular
constaint appeared to be paramount even over other issues like the lack of appropriate data or
information. This interview finding was interesting as the majority of documents reviewed for
this study suggested that the lack of data and relevant informatioonea the most

significant constraints for the sector.

6.4 Adaptive Capacity
Although this study revealed significant constraints to advance action to address climate change
mitigation and adaptation in the Carolinas, prominent leaders in the Governnienasec
engaged in planning and preparation activities so that communities within the region may be
better prepared to cope with future climate changes. Existing mitigation activities and networks,
along with initial adaptation planning and preparationkyplaces the sector in a favorable
position to act as more information is revealed about what to expect in specific areas within the
region. An neregetda ssits acdre gfi es | i dbeenmnialarlyy ef fi ci
successful. A number of mungalities in the region have engaged in mitigation efforts for
decades, establishing themselves as national leaders on local climate action to reduce greenhouse
gas emissions and enhance energy efficiency. Where activities to address climate concerns are
occurring, public sector leaders are testing strategieplamting for scenarigsevaluating
options, andtoring valuable knowledge and experietitat will aid the Carolinas Government
sector as a whole in coping with future change. Interview partiddtegn spoke of their duty
as public servants to ensure that the public is best prepared for whatever is ahead by
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demonstratingoresightof potential future problems. For example, a local planner in North
Carolina commented:

I'll be honest with youl hope that every projection about the future climate is totally wrong

and that weoO6re not going to have some of the i mpac
responsible human being, | think that it's important for us to recognize we actually have to

accept hat this is the most likely thing to happen and not plagfior it is irresponsible.

(study participant from local NC municipaljty

Acting to address the noteldta and information voidxpressed by study participants, the
Government sector is activelygaged in local and regional monitoring of climate phenomena to
provide a baseline for tr@nsistent monitoringf relevant information for decisiemakers in

the region. At the same time, significant activity exists to educate and involve more segments of
the population in climate action decisioraking, so new collaborative groups andltiple view
pointsmight present novel collective opportunities to address climate challenges. These efforts
are in response to an expressedd to communicate informatiéo and educate public groups

so that they may be more involved in the climate action planning and preparation process. Such
involvement may also begin to influence public and political support in favor of climate action, a
constraint echoed by multiplaterview participants.

Even though action to enhance future climate adaptation planning and strategies has been
concentrated along the coastal areas of the region, leaders within this area of the Carolinas are

out of necessity actively negotiating addimia governance processes even under uncertain

climate models and predictions. Despite differences in predicted sea level rise levels, governance
of ficials are inanstrésadt adgpsttabaegpeéannond into
public utility operations, and community planning efforts. These early activities may help to

establish best practices to cretéaible and incremental fanti ci patory gover n:
and practices that are able to incorporate new climate information avdilable while

maintaining public services (Quay 2010). As the need for adaptation planning grows within the
region, an establishatketworkof seasoned governance leaders may be available for guidance

and support because of these early efforts alonGanelina coasts.

6.5 Needs and Recommendations
Areas of consensus did emerge among study participants regarding prominent areas of need to
support climatehangeaction within the Government sector. Many of these needs have emerged
as a response to constraimd action and some clearly have triggered current activities within the
sector. Althoughunding and resourcesere not always at the top of the list of needs, they were
consistently rated as a major concern for interview participants. Even thouglliradswvithin
the Government sector are moving forward as best as possible to prepare for future conditions,
many interview participants were frank about the fact that there is only so much you can do
without institutional support in the form of resourcé#hile it is not the only need in the sector,
funding was listed as a dominant constraint and an often cited need. Because interview
participants often discussed this issue in other areas of the interview, adequate funding was
assumed as a basic prereqeisgiven that a majority of respondents indicated this as a major
constraint to further action.

The need foraccessibletrusted, and issuelevant information was the most commonly shared
need by interview participants. Although other items were listed more frequently as constraints
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to action, the lack of pertinent climate data was shared as a need to support actign movi

forward. A majority of interview participants mentioned the need for specific information to

enhance decisiemaking processes and activities. Study documents also confirmed this need

(CSO 2009; NCDENR 2011; NCDEM OGTM 2011). Many respondents menttbaedmaH

scale, or locally specific climate data would aid in making more accurate decisions about
preparedness. One interviewo@apdarntcalpamar siumgfger
AEveryone keeps bringing umpestoplsloppingliferall of t he ¢
information in one location. From climate change information, to just data sets and having all

t hat stuff avail ablWeathenSewiceeNCMastcoatheiinformation ( Nat i o
needs expressed relate to very spepifienomenon, underscoring the fact that much of the work
occurring in this sector relates to precise climate phenomenon and their associated impacts like
severe weather, drought, and sea level rise. Furthermore, many of the activities within this sector

to monitor and collect local data on climate changes are designed to help meet this need.

The second area of need relates to concerns about disjointed and unorganized efforts at multiple
levels and scales of governance to address the impacts of changistg donditions.

Principally, respondents stated that a major need within this sector is formal networking
infrastructures to enhanceordination and collaboratioacross multiple scales to support

holistic and norduplicative public service efforts. Thieed appears to be a response to

constraints regarding the nature of existing governance structures, which hinder collective action
because of the complexity and siloed nature of current activities. Study participants expressed a
willingness to engage irolective multitagency projects, yet did not feel that the formal systems
were in place to adequately facilitate such efforts. Specifically, interview participants noted the
need for better communication across organizations and sectors of governmerteénha

systems to connect science and research to practitioners, decipjort tools, and incentives to
engage in multparty action. While standlone mitigation and adaptation projects are necessary,
interview participants consistently noted the neeehntgage ifarger scaleefforts at the

regional, state, and mulstate level. Interview participants were unclear as to where this level of
coordination and collaboration might come from, although some did emphasize the importance
of federal mandates amakstruction. Several regional entities like councils of governments and
research institutes already exist that might help facilitate such action (UNC Ul 2007). Where
opportunities for collective action have existed, they have often led to successfulregion

projects.

Finally, several interview participants expressed a need for coonenunity outreach and

educationtools and opportunities to connect climate issues and impacts to the personal lives of
constituents and community groups. Respondents frdgueted the need for outreach tools

and programs that are less intimidating, allow personalized or tailored messages, and connect
climate phenomenon to issues of public relevance like the economy or ecosysieessAs a

local municipal governmentengylee inNC s har ed, Afwe face a huge cc
chall enge. 0 Reiterating the perception that <c
in which climate variables impact daily life, interview participants expressed the need to develop
more advanakeducation processes to inform commuiged decisicmaking processes.

Many respondents noted that climate information often is overwhelming, impersonal, and too
complex. Efforts to translate difficult and complex phenomena to lay audiences by

demonstating connections and avenues for action were indicated as a consistent need. However,
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this need is not limited to public groups. Several participants also noted the need for more
developed training and guidance documents and programs for internal staférae
government officials, and decisionakers.
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7 Tourism

7.1 Introduction and Sector Overview
The Tourism sector in the Carolinas is vitally important to local and state economies. The
Carolinas offer a multitude of various tourist destinations througheuntiuntainpiedmont,
and coastal regions of the states. Popular tourist attractions include beach vacations, skiing,
whitewater rafting, golfing, hiking, and camping. In North Carqgltha sector supports $17.1
billion in travel expenditures, $4.2 billoin payroll, $2.5 billion in tax receipts, and employs
198,900 residentCenter for Sustainable Tourism 2008he U.S. Travel Association (2009)
estimated that in 2008, travel spending in South Carolina produ&800 jobs, $9.9 billion in
travel expenditurg $1.5 billion in tax revenue equaled, and $2 billion in payroll.

Weather and climate influence destination choices by tourists. Changes in climate, including
potential direct and indirect impacts, are therefore likely to affect tourist destinations and
economies. For exampleega level rise, shoreline erosion, and loss of habitats that support
recreational activities (e.qg., fishing, hunting) may adversely affect the Tourism sector (Curtis et
al. 2011; Bin et al. 2007). Climate change may also enhaagmtintial to support successful
tourism and recreation development through efforts to both leverage and protect the environment
(Center for Sustainable Tourism 2008). Thus, climate change will present new opportunities for
the sector despite foreseen lidrages to current destinations.

Tourism sector study participants working with NGOs,-poofits, and other collaborative

groups presented evidence that these groups are in the early stages of educating business owners
and the public about potentialmiate change impacts to popular tourist destinations. Individual
private tourisrAdbased businesses who are incorporating the triple bottom line of people, profit,

and planet into business models are becoming champions of sustainable business practices.
Thesebusiness owners are providing a framework for other businesses to faltbaugh

discussions ancesearchiegardingclimate change impactshich may affect the sectare

occurring in various regions of the two states, active efforts to incorporat@oiamto long

term decisiormaking are not currently at the forefront of planning processes.

Twenty-two opinion leaders participated in the study of which four individuals completed the
online questionnaire only and eighteen individuals completedtbetbnline questionnaire and
the follow-up interview. The study participants represented state parks (3), national forests (2),
state agencies (2), academia (4), NSBGs (7), local convention and visitors bureaus (3), and
private industry (1)These partipantsrepresented thremategories of organizatiofisor sub
sectorg within Tourism hospitality, outdoor recreation, and research and acadérhite
Tourismdecision makers have shared interest in protecting and promoting tourism in the
Carolinas andrequentlyparticipatein similar activities(e.g, developing sustainable business
practices) interviews revealedub-sectordifferencedn terms of how climatenformation is used
in decisionmaking, climate change concerns, énelextent of engagement with climate change
activities.

1 Intervieweesworking in the hospitality sector focused on business and economic
considerationd-ospitality-oriented intervieweereferenced climate information less than
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other participants, and they voiced opinions indicating that climate change was not of
immediate concern to their decistamaking processes at this timmterviews revealed a
focus on sustainability in businesgerations rather than mitigation and adaptation
activities to address potential climate change impacthe sector.Sustainable business
practices includebuilding energy efficiency buildingsisingalternative fuel vehicles

and waste reduction andaycling.

1 Participants working in outdoor recreation indicated using climate information on a
regular basis to inform operational and seasonal decjsank as planning camping
activities or outdoor excursionghis group also indicated a higher leeéengagement
with climate change issues and informatioon€ernscentered on the potential impacts
of ecosystem alterations, increased frequency of extreme events, and sea lendhese
sector

1 A third subsectoincludesthose workiig in academiarad with NGO/NPOsvhose focus
is researclor advocacy.Interviewees in this grougre more versed in climate change
information tharrepresentativesf the otheisubsectos. Activities include conducting
researcho supporiong-term planning for potential climate change impacts in the
CarolinasHowever, their use of daily or seasonal climate information is limited to that
which may be relevant to research and does not necessarily affect organizational planning
and decisiormaking processes.

The following analysis of the Tourism sector within the Carolinas delves further into the
relationship between the potential implications of climate chandleeosector, current activities
taking place which address climate change,red steps in incorporating climate change into
activities and planning to meet future neddifferences across the three ssdxtors are noted
where pertinent.

7.2 Key Decisions, Climate Information Use, Climate Change Concerns and
Framings

7.2.1 Key Sector Decisions
Tourism management decisigmsmarily entail planning for visitor activitieand are made by
hospitality and outdoor recreatiamiented organizationsntervieweegrom these organizations
cited decisions made @perational and seasonéime frames as well deng-termplanning
horizons.Operationaldecisions center mostly on staffing requirements, excursion and event
planning, and maintenance of tourist destinations. Marketing and promotion of favorable
conditions for outdoor activitiesr specific tourist destinatiorseconducted throughout the year
to attract business to these locations. Budgeting and bugjreesth planning decisiorere
made annually by individuarganization@ndareoften based on previous and anticipated
visitor rates. Organizational responsibilities, which include ecosystem management of tourist
destinations, range from dag-dayoperationaldecisions to annual and longeerm planning.
For example, decisions regarding prescribed burning in state parks and national forests to
maintain ecosystem healtinemade on both aoperationaltime frameand aseasonabne
These decisions range fromffitagy requirements for monitoring burns to planning lasgale
controlled burns and needed resources for conducting these burns in ateagd¢erm
Tourism sector decisions center on larsg planning and future development. These types of
decisions inorporate various stakeholder interests based on location, to range from local
government urban planning designs to laedeloper interactions and environmental groups
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concerned with preservation of natural ecosystems, which areaoftaifuring factofor tourist
destinations throughout the Carolindsterviewees working in academia and with NGO/NPOs
discussed involvement in these planning processes as well.

7.2.2 Climate Information Use
Decisions made by the Tourism sector with regard to climate informet@mainly concerned
with tourist activities andaturalresource managemernthese decisionare nofclimate
focusedbutarerelatedto climatein ancillary ways. For example, stream flow and tide data
used to inform kayaking and boating excursionhile severe weather forecaateprovided to
campers and hikers in state parks and national fo@ptyationaldecisions regarding wildfires
includes staffing requirements aratedictated by wildfire fuel levels, whicareinfluenced by
precipitaton levels. Wind and precipitation forecasts, in turn, influence these decisions.
Seasonallytemperature and drought indices help to guide planning during the summer and fall
controlled burn seasons. One study participant referenced annual decisions staffimg levels
and budgets as being influenced by climate predictemgswinter staff hiringis determined by
winter weather forecasts. Annual special event scheduling and planning was also influenced by
such forecasts. A study participant workirigree Chimney Rock State Park discussed an annual
event called 6The Dog Days of Summer d, which
Vi sitor ds s eas on thatthieheeentiwasina held the preeieus sumraet drelto
excessively highemperatures making outdoor activities for visitors unsafe because of the
possibility of heat exhaustion. Current variability in storm intensity and unpredicted higher tides
in coastal regions were articulated as a concern by the president of the SolittaG&ture
Based Tourism Association, which affects daily operations for tourism businesses whose
activities involve outdoor sports and excursions.

Various types of organizations proeidimateinformation to inform different activities within

the Taurism sector. Because different types of organizatweworking to meet assorted needs,
thereis no single organization thatastdsout in providing applicable information to all sub

groups within the sector. In addition, specific information needs metdased on information

type requiredWeather datathe most often cited type of climate information used by the sector,

is used mainly in regards tuperationaldecisions such as outdoor activity planning and

providing weather data to visitors. This informatismost often sought out from specific state

and federal agencies. Information abspecific climate variables and evegsised for

emergency planningnd preparedness. An Assistant Professor at East Carolina University who
works with the Center for Sustainable Tourism noted that this information can also by used
businesssto encourage travel tourist destinationd~ore x amp | e: A Soeislaet ' s say
hurricane that looks like it is coming towards South Carolina or something like that and it does

hit or veers away, getting that message out there that businesses are open in South Carolina. It is
fine to v &lmatblogpdatashused ires@arch within the sector to anticipate future
needs in emergency planning and preparedness.

The online questionnaire requesthdtstudy participants identify key sources of climate
information for th& job. Sources includedtate and federal agensj&ey printed documents,

and other relevant sources from which they obtain climate or clrakted information. State

and federal agencies were the most often cited source of this information. Although more federal
than state level agencies were listsdsources of information, the type of information provided

by the majority of listed federal agensiis regional or local in scale.f.,NWS RegionalLocal
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Offices and the Southeast Regional Climate Cenffamiliarity was the most common response
when asked why certain sources were preferred over others for climate information. This
familiarity included not only awareness about the types of information or data provided, but also
the format in which information is present@dg.,web interface, tranation or summaries of

datg. Specificity of information provided was also mentioned in terms of both the scale of the
data(e.g.,regional or local, and the type of data needed for specific degisions

7.2.3 Climate Change Concerns
Climate change concerns fdretoutdoorrecreatiorsubsector focus on impacts to natural
ecosystems which in turn affect wildlife and plant species in tourist destinations throughout the
Carolinas Specifically, interviewees voiced concerns regarding-@ng impacts to natural
resairces such as habitats, fish, shellfish, waterfowl and various plant species upon which
tourism business in the Carolindspend.

Because the tourism industry is often the largest contributor to the local economy in many tourist
destinations in th€arolinas, climate change concerns translate into economic concerns for local
businesses and communities. Documeants interviewsevealedconcerns about the

vulnerability ofcoastal resources atite coastatourism economyo sea level rise anektreme

events such as intense storms and floaddugh events couldh turn lead to beach erosion,
shoreline changenfrastructure damage, disruption to tourism and related busineatester
intrusion into water systemand a decrease in the real estateket and property valuds.

addition, concerns were raised regarding sea level rise and flooding in terms of building and
development in tourist destinatior@@imatestresses are likely to interact with other recent

trend$ suchas population growthncrease in infrastructudeuilding in lowlying areasand

alteration and loss of natural asé@ato exacerbate coastal risks and vulnerabilitid@sademic

and NGO/ NPOOGs within the sector are working
advocacyIn contrast, the hospitality subsector did not raise climate change concerns as
prevalently during interviews.

As discussed in the previous sections (7.2.1 and 7 oRyism sector decisions are often based

on business or economic considerationtharathan specific climate concerns. Despite
documented concern about climate chamgée outdoor recreation and academic/research
subsectorghere were few examples where interviewees noted using climate change information
for decisionmaking or longterm planningClimate forecasts and models were mentioned by a
few interviewees in regards to annual budget planning, land management decisions in forest
restoration and prescribed burning, and the affects future predicted climate scenarios may have
on wildlife species living in a niche habitat within state parks or national fofastsent

economic trends were a contributing factor to the limited effortsgdnizationdo address

mitigation and adaption to a changing climate. In addition, one intergipai@ted out that the
tourism industry tends to be reactive rather than proactive. Therefore, daily opeaetigesred
towards attracting clientele rather than future planning for mitigatidreofladaptation té
climatechange impacts.

There arendividual agencies and organizations within the Tourism sétabare doing

significant work in terms of research, data collection and monitoring, and sustainable business
practices toaise awareness within the sector almimate changén order to §imulate activities
which address noted climate change conceftiication and outreagirograms are geared
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towardsincreasng awareness of climate change and imgkonnections between the potential
impacts of climate change and management decisions:

We want to make sure that where tHpyivate businessegjuild their hotels or attraction is

going to be above ground or above water in 50 years. So that is where a lot of our time is
spent, talking at conferences, kind of looking at what we know about sea level rise. And then
on the other side of the statetie mountains, we're looking at what flooding, these torrential

rains that are becoming more and more frequent,

construction standpoint if you are building on steep slopes and you have all of this rain and
that wouldmean more houses, more vacationativould fall into the river. Ad then also

from a crisis management standpoint, if you only have one road going into your town, what
happens when that gets washed out and everybody, 70% of the people that are tizgre, do
live there. §tate level Sustainable Tourism Coordinator

Networks play an important role in the Tourism sector in terms of a source of climate change
information. General information about climate change and potential climate change impacts,
which mg affect the sectors disseminated through workshops, conferences and networking. A
majority of questionnaire respondents indicated participating in conferences and workshops
where climate change was a topic of discussion, if not the focus of the @o@agues and

other organizations within the sector were indicated as a source of climate change information
for over half of respondents, while friends and Listservs vgengrcedisted less frequently but

still accounted for at least a quarter of eBpondents. Personal relationships and networks

appeared to play a major role in climate change information sharing across the sector, as well as

influencing the other sources of climate information to which opinion leaders and decision
makers refer.

7.2.4 Framing Climate Change
A limited number of mterviewees indicated addressing climate change and its potential impacts
with their target audienceslhese participantstatedthat their organizations were taking the
stance that climate change is both real and will have severe implications for the tourism and
recreation industry. Other organizations noted the econandi@oliticalclimates and
uncertainty of specific impacts tbeir location as factors limiting the inclusion of climate
change in either operational activities or léegm planning.

w h

Il nterviewees who did incorporate climate chan
climate change as a topic of dission with the general public was restricted. Interviewees
attributed the inability to speak openly about the issue to a political climate that did not fully

support the issue, as well as audiences who were skeptical in regards to thefrelatitgte

change andthumaninfluenceon the climate systenConversations with tourists about climate

change were noted as centering on the impacts to the coastline due to sea level rise, increased

storm frequency and intensity, flooding, drought, and impacts tdifeikhd habitats.

Sustainablelevelopment and tourism were also mentioned in terms of framing. One interviewee

read from the organizationbés | egislative

We support the creation and development of an integrated local and regstagiable
development plan by working together with a sustainable development alliance including
local and regional partners. [Our organization] is committed to playing a leadership role in
this initiative, while identifying and nurturing regional stewatriphs, partnerships, and
collaboratives. (Tourism sector participant)
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When asked how they discussed the topic of climate change with their audiences, interviewees
stated that the most effective means of generating a positive response from touristd include
providing factual information about ecosystem functions and personalization of the issues.
Ecosystem function information concentrates on how impacts such as warming river waters or
beach dune erosion translate into affects not only to specific spetiestbe entire ecosystem
therefore underscoring the need éoosystem conservatiodAhenology was a discussion topic as
well in regards to presentation of ecosystem function impacts. Climate change communications
workshops are helping to bridge the coomications gap between scientists and interpreters who
work with the general public, further empowering these individuals in their ability to provide
information that is understandable and tangible to the layperson. An interviewee working with
the Congare Nat i onal Park emphasized the need to s
that of an advocate because of the need to maintain a level of trust in the information provided.

Making connections between people and these resources that we have, tbeygoi ng t o st art

to figure out that climate change is real, and when they do, we want to beeththanthey

come to trustingfl we cross the |line into advocacy, then we
wedre going to und e rndthat emeahstwe havernat protectedthisour sel ves a
resource. gudy participant fromCongaree National Park)

Personalization of the issue is geared towards making a connection between visitors and the

natural resource. Examples include citizen science projectsasuble Great Backyard Bird

Count and smaller excursions such as tagging sea turtle nests. Creating a personal experience
through interaction with affected species presents an opportunity to discuss potential impacts

with visitors and to share informatiob@ut how their actions might help to conserve and protect.

Ailf you can show your audience how [climate <c
|l i kely to buy into what you are sayarkiRgngemnd t a
at aNC state park

Framings regardingmergency management and hazard mitigattere also mentioned, most

notably in regards to coastal impacts management. The Executive Director of the Bald Head

Island Conservancy indicated a growing awareness in c@aste of the importance of various
coastal ecosystems as Oinsurance policies6 th
understanding among visitors and residents that certain variances such as those to protect dunes
are there to protect the natural res@uwhich in turn protects their homdésat the variance is

not simply an aesthetic rule.

7.3 Climate Change Activities

7.3.1 Types of Climate Change Activities Occurring in the Sector
Opinion leaders and decisionakers who participated in the study revealed efforts to engage in
climatemitigation andadaptation within the Tourism sector through research, data collection and
monitoring, and resource management planning. Activities witie sector relate to sugsoups
of the sector based on involvement in outdoor recreation acti(atigscamping, hiking,
whitewater rafting, general tourisnand hospitality(e.g, destination vacatiofsand research
(e.g, Center for Sustainable Toasm, NGO/NPOs)although overlap does exist. For instance, a
study participant working in outdoor recreation with Congaree National Park discussed a number
of research projects conducted at the park, a few of which are discussed below.
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Data collectionand monitoringof climate impacts on ecosystems as well as human systasis w
a noted activity by several interviewagsrking with research organizatiariResearch programs
focus on inventories, monitoring, understanding, and evaluating shifts or chargesystems.
Specific examples mentioned include:

Rare species population shifts or declines based on climate change patterns

Estimation of ecosystem services from the establishment of oyster reefs in the Albemarle
Pamlico sound and how they are chandependng on location and future cliria

conditions

1 The study of algal and diatom communities as drivers in ecosystem change, and changes
in flooding patterns, timing and frequency

T
T

Understanding potential ecosystem changes and impacts on natural resources was noted as
motivation for research with the ultimate goalsoblogical preservation and conservation

outdoor recreatiooriented intervieweesdvierging the science with impacbn human systems

was also a major focus of research within the Tourism sector. Conflicts over biodiversity and
recreational management were also mentioned assaa for the sector. Economic impacts were

an emphasis of researgarticularlyto includecosts and benefits to tourism businesses caused

by climate change impacts as well as property valuation in tourism destinations. Research
regarding human response to climate impacts further supported these efforts through the study of
perceptions of weath@nd climate change by tourists, tourism businesses, and property owners
and their influence on destination choice, business operating decisions, and property values.

Education and outreachctivities played a major role in the way in which the Tourissi® is
addressing climate change and potential impacts to the sector. Efforts included affiliations with
faculty in universities from various disciplines, advocacy and lobbying on both a state and
federal level, consultation and planning assistancejgabtreach and education programs, and
stakeholder workshops, conferences, and outreach. Faculty affiliations helped to coordinate
comprehensive research efforts in order to provide better desispport tools for the sector.
Advocacy and lobbying effts at the local, state, and federal levels were aimed at expressing the
importance of addressing climate change, not only because of its effect on the Tourism sector,
but for overall human and environmental hedlifliltiple interviews suggested thatgaghg

local voices wasilso importantpointing out that their intimate knowledge of a location could
play a vital role in planning and development to address climate change impacts. Consultation
and planning assistance was offered through white papers eistbdsupport tools to inform

local community leaders about what they should be aware of in terms of how federal and state
policies on adaptation will affect local decisioraking and outcomes.

Public education and outreach programtdized by all subgpups of the sectoimcluded

summaries and translations of scientific data and research findings, best practices for travelers to
reduce their carbon/environmental footprint, showcasing sustainability initiatives, and providing
an overall, basic climatehange framework to increase understanding about personal actions
which can be taken to mitigate or adapt to climate change impacts. Education and outreach
inform the public about the impacts of climate change, and also help to bring in or retain
business féer extreme weather events. For example, by working with emergency management,
messages were broadcast to let visitors know that destinations are still open for bidsiresss.
mitigation and emergency managemaevhich include risk and vulnerability assments, were
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i ncorporatedr eadhd vadu oaitsi @dn nef forts to inforr
mitigation and adaptation practices. Stakeholder workshops, conferences, and outreach supported
networking within the Tourism sect@.g, education ad training for NGO membexsExternal

networking and partnerships also supported collaboration with other types of organizations and
agencies whose duties intersect with the Tourism sector. Communication strategies were noted

by several interviewees atfocus of these types of sector trainings.

Many tourism businesses in the Carolinas are nditumes e d busi nesses, using
resources and beauty to attract visitors. The president of the South CarolinaBéastede

Tourism Association netl the importance of using these resources wisely in business practices

as opposed to exploiting them for profit stat
resourcei f you do not gi v eSubtanaklity prgectsdndpgranass destr oy
which consider the triple bottom line of people, profit and planet are becoming widespread

within the Tourism sectoincorporating sustainability into operational planning and decision

making appears to be one of the more palatable means of mainstreaming this information into
organizational responsibilitieBecisions to purchase hybrid company vehicles, implement
energyconservation measures in existing facilities, and build LEERIified visitor and research

centers were examples mentioned by interviewees from various types of organizations

throughout the sector. One interviewee working for an NGO described a corfasddc

annually which educates members on how they can incorporate such sustainability initiatives

into their ownorganizationsGovernment agencies cited tdpwn mandates to incorporate

carbon footprinreducing measures into operational plans.

7.3.2 Factors that have Facilitated Planning and Implementation of Activities
Current engagement surrounding climate change impacts affecting the Tourism sector has been
driven by increasing levels of awareness about potential impacts within the ¥émtkshops,
confeences, and networksill continue to play a key role in providing climate change impact
information to sector members and increasing communication levels between sector members
and the public. As recommended by intervieweeBaboration to establish bésnanagement
practices wil/ help to initiate these activit
webre kind of sharing with folks is this migh
year from now, but five years from now, teray®from now these issues are going to be a big
deal 0 (state | evel S u 9).tNa singudabelvent offtrayger was identited o r d i n
by interviewees as the reason for growing interest in the topic; rather, it has been a gradual shift
as climatechange concerrareraised. An interviewee from the Uwharrie National Fo(bkT)

stated, Al think more than anything it has be
public's mind and from that caused the conversations to increase not justbiers but also in
depth. 0 As the sector is | earning more about

being driven by information needs that will support adaptation planRwigical support in the
form of topdown mandates, arfidndingfrom the federal level have been major supporting
factors for government agencies.

Data collection and monitoring activitiasesupported throughetworksand exchange of
information both within the Tourism sector as well as with outside organizatidregancies. A
growing awareness about climate change was articulated by one interviewee as the reason
specific research has been undertaken to connect the science with impacts to human systems.
Connecting climate scientists with interpreters bédporidge the communications gap in talking
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about climate change and climate change impacts with tquastsaid in furthering the

conversation between resource managers and travelers. One participant voiced the opinion that
organizations that focus on this &pf research within the Tourism secaoeproviding an

outlet, previously unavailable, for tourists or property owners to express their own opinions or
feelings about climate change and cli mate cha
voicet hr ough our surveys i s iIimportantdaCénfessi st an
for Sustainable Tourism).

The availability of upto-dateinformationto be used in public education and outreach efforts
facilitatest he s ect or 0 sitsauldienteiaboyt climate chande ssues and impacts.
Trainingsandpartnershipsavhich teach communication methods about climate change further

aid sector opinion leaders and decisinakers in disseminating information to the public, as

well as other staéholders engaged in the sector. Public education and awaseatssdriving

force behind other activities within the sector as well. One interviewee noted that, although a
traveler may not base a destination choice on sustainability practices, oisEmdesuch as the

choice between two hotels, may be made based on one businesses commitment to addressing its
carbon footprint over ar@roading fece masketing andcpmdtionv e pr
to businesses who i mptitesimerdetto diivg comseimeds toktherm.i ne s s
Leadership within the industig also helping to promote these types of initiatives. Business

owners whaaretaking these steps are setting examples that they are able to operate at a profit,
while diminishing inpacts to surrounding ecosystems upon which they depend for their business.
Conscientious consumerism is reciprocally driving the profitability of these businesses.

7.3.3 Factors that have Constrained Planning and Implementation of Activities
Limited resourcegn terms of both funding and research staff were a noted constraint by

interviewees in regards to data collection an
going with people at a number of universities but we are limited by manpower and, msney
everybody iso0 (Tourism sector participant). A

facilitating factor for government agencies, one interviewee working with an NGO noted limited
federal funding as a constraint in moving their research efforts fdrwa

Lack of political and public suppodue to preconceived ideas about climate change and climate
change impacts, which can be influenced by a number of external factors such as religious or
political affiliation, often present challenges in public education and outreach efforts for the

Tourism sector. Several interviewees reiterated the importance of not only framing the message
based on oneds audience, but |l imiting incorpo
anthropogenic causes to certain audiences. Without the ability to addressiéhepenly,
conversationsrelimited with respect to impacts and potential mitigation or adaptation policies.

Struggles internal to the sector include a reactive rather than proactive mindset for many business
owners. One interviewee who works with astal community articulated concerns about low

attendance to annual emergency preparedness seminars noting that businesses lacked concern
about the potential for a devastating extreme weather event because one has not affected the area
inanumberofyears iWe need to be hit by a couple of b
and people have gotten complacent about that and | think that it is human nature to underestimate
and devalue the threat until something al | 'y speci fi c caonmfrensNCof i to (
NPONGO).
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Thecurrent economic marketas also noted as a constraint in moving the conversation forward

in terms of addressing potential climate change impacts through mitigation or adaptation efforts,
althoughitisn ot an i nsur mountable constraint. AW th
more difficult than we thought to get busines
(Tourism sector participant). In addition, some government officiats way be proponents of
sustainability practices, such as lawpact development plans or emissions reductions, were in

political positions in which they must albalance support for growth the local economy.

The people that represent the districtscmaght a little between a rock and a hard place.

They cannot go say [that they] participated in [a] Department of the Interior survey that was

sent to [them] through natuteased tourism and [that they] support no offshore drilling or

[they] supportlimit ng t he number of <cruise ships coming inéb
affiliated. They cannot do that. That is the bigge
regional representatives to do that because they are funded politically, but small businesses |

can because we are individually owned. (President, South Carolina Neatseel Tourism

Association)

The hospitality subgroup of the Tourism sediarnot exhibit the same level of engagement as
NGO/NPOsor publicly-fundedorganizationsuch as state parlasid national forests.

Information dissemination within the sector can be used to initiate mitigation and adaptation
planning by increasing awareness about potential impacts climate change will have on tourism

and recreation regions within the CarolinasisThay take a shift in mentality from a reactive
industry to a proactive industry to be able t
potential climate scenario§here were also new opportunities for the sector based on future

climate scenarighowever For exampleextendedseasons due to warmer temperatures in

mountain regions may increase the annual number of days state parks are able to be open for
visitors.

7.4 Adaptive Capacity
Different segment®f the Tourism sector are addressing climate carscer uniqgue ways based
on their roles within the sectdrhese distinctions can be seen between the different divisions of
the sector included in the studyg, researckoriented groupghospitality-oriented groups and
entities working directly with tausts and visitorsn outdoor recreatianAdaptive capacity
within the Tourism sector is best examined on a regicudstatescale in the Carolinas due to
the unique vulnerabilities facing different regions of the states. For example, the influspee of
level rise and its associated impacts in the coastal regions will require different types and levels
of adaptation in comparison to the influence of warming winter temperatures and precipitation
variability in mountain regions (Curtis et al 2009). mtewees from various organizations and
agencies revealed information use, activities, needs and recommendations distinctive to their
organi zationds role and | ocation within the C

Study participants working in state parkafional forests, angcademia@mphasized research,

data collection and monitoring activities. NP Osand local convention and visitors bureaus

are working to inform individual businesses as well as local, state and federal officials about
mitigation and adaptation practiceso addr ess the sectordés cli mate
practices were a focus of individual touridrased businesses within the sector as a starting point

to begin to address the role they will play in mitigating greenhouse gas emissions, improving
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energy efficiency and conservation, and protecting and conserving natural resources upon which
their business ovm&i sttategias are examplgs.of institutosaqiicés

and decisiormaking whichsupport the adaptive capacity oéteectoland demonstrate
mainstreaming issues surrounding climate change within the sector

Public education and outreach was emphasized by all organizations as key in moving any
activity which addresses climate change issues forward. The Tourismisgeskey role to

play in education of the general public in regardh&mpacts climate change will have on

natural resources in the Carolinas, both those enjoyed for their intrinsic value as well as those
used for human health and wellness. In addjtiourism research organizations, such as the
Center for Sustainable Tourigfaast Carolina Universityprovide an outlet for visitors to share

their concern for specific resources that will be affected by climate change. Thus, the strength of
the Tourism sector is encompassed in the nexus of public interaction with tourism organizations
that are working to educatiee public about potential climate change impacts in the Carolinas

and in turn buildindiuman and social capitahs mentioned in the framing section of this

chapter, personalizing the relationship between a particular species or location and an individua
creates a connection by which an individual can link their own actions with the implications they
have on a larger scale.

These connections can be made on several other scales as well. For example, there is opportunity
to incorporate climate changeondiscussions among multiple stakeholders inasel planning

in tourist destinations. Ts mayincreag levels of education and awareness about climate change
impacts in the Carolinas not only among the general population but among dewadiers and
opinion leaders as well who deal with infrastructure and urban planning, land development, and
land preservation and conservation. By engaging multiple stakeholders in these issues, novel
ways to address potential impacts, adapt to future climate sceratodecrease additional
humanimpacts to sensitive ecosystems are made possible. Specific private business adaptation
efforts, such as updating infrastructure in anticipation of future climate scenarios, were cited as
not being an immediate need to incalde into current business models for many tourism
business owners. However, sustainable business practices, which attract consumers, and
education and outreach efforts which inform tourists about vulnerable ecosystems or species,
will help to raise awaress surrounding climate change impacts in the Carolinas.

7.5 Needs and Recommendations
Needs and recommendations suggested by interviewees were a reflection of the constraints and
barriers to furthering various types of activities within the settfwrmation needsoted by
interviewees focused on information that could be used to support planning and deeking
in the face of climate change impaotsthe Tourism sector. For example, research
recommendati ons regardi ng htdimaone idevieweetms 6 | mp a
better understand tourist psychology leading to improved data collection to support better
business planning. Information needs will be met both by outside groups as well as constituents
internal to the sector.

Document analysigevealed a neefr improved information and understandiagout climate
change and how climate and climate change affects the Tourism ssoi®l| as a need
include natural resourc@sdthe built environmeninto this analysisThis need involvemore
support for and improvement to research, data, and monitoring, particularly of weather and
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climate, and weather and climate impacts on natural resourcesv@ay. quality, salinity,

ecological surveys, floodplain mapping). Improved access to,\aildlaility of, weather and

climate data and information will support these efforts, as well as education of decaers,

visitors, and the general public. Interviewees reiterated this need through requests for accessible
and trusted information, tralasion and summary documents, as well as specific data and
monitoring information requests. Translation and summary documents were highlighted to better
understand climate science in a way that is applicable to deos&img within the sector.

Information requests most often cited by interviewees centered on-doaked climate change

impact projections to improve natural resource management, development planning, and
emergency preparedness. Research recommendations by study participants furthehsupport t
need for improved information and understanding about climate change in the Carolinas,
focusing on species population dectila@d habitat loss due to climate change impacts as well as
human systems impacts.

Sector documents also indicated a neegtigport of adaptation planning, which included a
number of recommendations such as:
1 more statdevel engagement in developing adaptation policy, strategies and
planning processes that are comprehensive and flexible
1 development of information, tools, atethniques to help guide adaptation
decisions, e.gimpact and capacity assessments,-besiefit analyses
1 development of contingency plans for future hazards sewkresvents
1 funding to support projects, research, monitoring, and outreach
Intervieweerecommendations did not echo these recommendations as strongly in terms of
support for adaptation planning, with the exception of one interviewee who indicated the need
for political leadership, in particular, to support mitigation and adaptation sttegiei | t hi nk
key challenge is getting | eadership to focus
Director, Bald Head Island Conservancy). Document analysis revealed recommendations in
terms of the role of government in identifying and ackiealging problems and potential
solutions to engage in systeitiénking, to provide leadershipnd to develop networks.

Recommended actions to mitigate climate change impacts and protect natural resources included
greenhouse gas emissions reductionggeimsed energy efficiency and conservation, and
environmental protection and conservatiGollaborationwithin the sector was suggested by
interviewees as a means of disseminating information about best practices in implementing these
types of measures.
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8 Water

8.1 Introduction and Sector Overview
Effective water resource management is critical to the maintenance and development of human
and ecological systems. Water resource managers play a pivotal role in the allocation of water
resources to residential duastrial, and agricultural usei®perational decisiongvolving the
use of weather information are standard within the seldtanagers rely on system design
standards provided by water resource engineers to enhance the security of water supplies and
protectsuppliesrom hydrometeorological impacts such as drought or floods. However, there are
a number of noitlimate and climateelated challenges affecting the management of water
resources (USCCSP 2008b; Brekke et al. 2009; Nicholls et al. 2008). tarzhd land cover
changes, caused by residential and commercial development, affect the runoff patterns and
sedimentation rates that lead to altered stream flows and reservoir storage. Withdrawal and
consumption of water supplies, which are affected byladion growth and economic activities,
can also lead to changes in streamflow and altered biogeochemistry of water resources. Ageing
water resource infrastructure, caused by both natural deterioration and sedimentation, also
compromises the performanceiwfrastructure to supply water and mitigate flooding or drought
related hazards.

Climate change is expected to impact water resource management in a number of ways
(USCCSP 2008b; Miller and Yates 2006). Disruption of the hydrologic cycle may affect the
variability of seasonal and annual surface water flamg available water storag&hich will

pose decisiomaking challenges in the face of uncertainty. Water quality is also expected to be
affected by warmer water temperatures, changes in precipifstttarns €.g.,more frequent and
intense heavy precipitation events), and saltwater intrusion in many coastal environments. These
impacts may be exacerbated by other stresses, such as increased demand for hydrologic power
generation, increased water ugepulation growth, existing water quality problems, and needs

for adequate flows to maintain aquatic ecosystems. It is therefore critical to understand the
linkages between wastewater treatment, stormwater, water for reuse, drinking water, improving
energyefficiency, and how to distribute water resources in order to moderate climate change
impacts (AWWARF 2008; Stratus Consulting 2010). These changes in future climate and non
climate factors suggest that water management will be more effective by iratorgor

assumptions of nestationarity (Hirsch 2011; Millet et al. 2008 hese changes also underscore
the importancef earlyadopters in the Water secterho are attempting to develop altered
streamflow sequences and regretsstrategies. Such innotans are critical in facilitating

information sharing and illustrating success stories.

North and South Carolina depend on both surface and groundwater supplies to meet residential
and industrial use, though surface water is the largest source. Chamgdsri quality and

guantity are likely to impact the ability of over 2,600 active community water systems in the
Carolinas to provide safe and reliable public water supplies. Further, increasing regulatory
constraints (for water quality as well as watkscation and use) may influence how climate
variability and change is integrated into decision and management processes.

This chapter examines tlkey decisions, climate change activities, and gerelaptive capacity
of the Water sectoAs noted earér in this report, the purpose of this portion of the study was to
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focus on climate impacts on water utilities management and engineering, thus the water sector
was defined to include individuals who are involved in the development of water supply plans,
resource management, and the provision of watgsublic use There was less focus on finding
memberdrom the broader water conservation and allocation commuHiity.analysis was

informed by a literature review of documents related to climate change andegatarce
managementvebbased questionnaires, and setnuctured interviews with key decision

leaders irthe Watersector. Fourteen opinion leaders parttgul in the study of which five
individuals completed the online questionnaire only and nine individuals completed both the
online questionnaire and the follewp interview. The study participants represented academia
(1), municipal government (2), NGOs)(@&ngineering firms (5), federal government (1), private
utilities (1), and private industry (1 Although the sample size is onl¢ participants our

analysis centers on water utility management and engineering, a much narrower focus than the
broader vater conservation and allocation community, and therefore is likely representative of
the trends within our focuarea The analysis begins by examining the key concerns and
interests among participants in the Water sector. Climate chietaged activites are then
discussed, including enabling and constraining factors. The analysis concludes by discussing
needs and recommendations identified by participants and the overall capacity of the sector to
adapt to climate change.

8.2 Key Decisions, Climate Informa tion Use, Climate Change Concerns and
Framings

8.2.1 Key Sector Decisions
Participants in the Water sector throughout the Carolinas must balance competing interests and
concerns, which occur at different temporal and spatial scales. In théeshortmanagers ost
provide safe, reliable, and affordable water supplies to users. Acquiring water sources from inter
basin transfers requires significant collaboration and negotiation during periods of water
shortage, such as droughts. In the loergn, planning decisits must focus on engineering
design parameters and providing buffering capacity for extreme events. These planning horizons
typically do not occur more than 50 years into the future.

Weather and climate conditions influence decisions on a wide rangguet, from daily

operations to longerm planning. At theperationallevel, participants indicated that they were
engaged in several activities, such as monitoring lake levels, river inflows, and pumping rates.
These factors were used to inform manag#rdecisions, such as how and when to transfer

water among systems, when to advise water use restrictions, and how much water to release
downstream. Concerns over water supply were especially relevant between May and September,
when water use increases miaically and evapotranspiration is high. Water managers therefore
became concerned if reservoirs, which are normally filled by December, are not filling by March
or April of each year. Managers often engagesei@sonal decisioprocesses to prepare for

these various scenarios. Participants also noted that extreme weather events affected staffing
operations, as these events necessitated additional efforts to secure and maintain reliable water
supplies to the community.

8.2.2 Climate Information Use
To inform these management decisions, participants frequently use information about the
impacts associated withspecific climate variable or everguch as hourly, daily, weekly, and
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monthly flows.Interviewees indicated that streamflow data was important in degrsading

because it allowed them to make the incremental adjustments necessary to accomplish the long
term goal of water reliabiliyDrought indices, such as the Palmer Drought Severity Index, were
also cited as a frequently cited source of informatiociorination uses are tightly coupled with
seasonal, annual, and long teptanning activities. At theeasonal or annudével, this

information was used to inform management decisions such as the timing of interbasin water
transfers and the issuing of watese restrictions. It also was used atltdrg-termplanning level

for the design parameters of water supply systems to provide reliable water supplies. Information
use was driven primarily by trust and availability.

8.2.3 Climate Change Concerns
Intervieweesexpressed the greatest concern for changes in temperature, hurricanes, precipitation,
severe weather, and climate variability such as El Nino/La Nina. However, interviewees were
much more concerned about higher order impacts such as more frequent andreeghts, sea
level rise, and flooding because management priorities focus ottdongeliability of water
supplies. In this context, participants expressed greater concern for changes in-teaong
trends in precipitation and water supply, rattemntthe impacts of sheterm pulse events.
Historical climatologyandforecasts and outlookabout future climate change were necessary to
address these concerns. Interviewee concerns related to drought and issues of water reliability
were consistent witthe climate stressors identified in the document analysis. Other climate
changeconcerns identified in the interviews were related to the-teng impacts to hydraulics
and water tables, which can be affected for months following tropical storms a@uhest
Concerns over water quality were related to changes in the operational costs of treating water.

Few participants in the Water sector stated that they currently uiimate changenodels or
forecasts and outlooksf change, though many interviewees suggested that they were interested
in feeding this information into streamflow models limng term decisiommaking This finding

is consistent with classic engineer design and is summarized by an engineer basediattiaef

Carolinasn We are at a classic engineering. We | ook
necessarily what is going to happen in the fu
be pretty much the same in the next hundred vy

Conferences and workshops, as well as colleagues and organizations within the Water sector,
were the most common ways that participants obtained clichatggenformation about

specific climate variables and everitapacts andinteracting factors Individuds relied more
frequently on federal agencies than state agencies to obtain climate information. Information use
was driven primarily by trust and availability. Availability of climate information was important

to participants because time constraints enéed extensive queries of climate information and
reports. Factors that influenced availability included convenience, easy to understand
information, and condensed summary reports. For exampleyatee sectointerviewee stated

t hat @ when fdradlthatstefdclinate inforgation]t is whatever comes up in the
highest rank in Google

8.2.4 Framing Climate Change
Participants in the Water sector, including advocates, engineers, and utility managers,
consistently discugslclimate change using@anning and preparednessme to highlight
long-term changes in water reliability. This framing allowed participants to discuss climate
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changerelated water management issues by connecting perceived risks to practical management
strategies. Several appiches were used to frame climate change in the context of water

reliability. All of the approaches stressed the tailoring of discussions about climate change to a
specific audience. These approaches are highlighted in the following quote by a SoutaCarolin
water utility manager:

I f | wedre saying that we're doing everything we
warming or climate change, they would look at me and say you need spend your time doing

something else. But rather if | said we understand cénaatability in weather patterns is

affecting our abiliy to provide oulintended servicegthat we need to prepare for those

changes, they say you know, wow, that's gneeafre glad you're thinking ahead.

Participants stated that they consistently awusitig the terms climate change and global

warming Instead, participants point to droughts, floods, and othetirealand placédased
weatherrelated events because these events resonated with constituents. Participants also focus
on the implications oflimate change, rather than the science of climate change, because they
perceive that decisiemakers and politicians are more interested in how climate change will

impact their personal interests and the interests of the pHialrard mitigationframeswere

often employed. This emphasis is consistent with interviewees expressing greater concern for the
higher order impacts (direct and indirect effects) of climate change, rather than changes in
climate trends. In this context, participants chose to fd@eissions on the impacts of climate
change, as opposed to the drivers of change and changes in the rates and magnitudes of change.

8.3 Climate Change Activities

8.3.1 Types of Climate Change Activities Occurring in the Sector
The majority of activities in the Watt sector that addressed climalt@ngeconcerns were
related tadata collection and monitoring of climate impaatsd wateresource management
These activities included daily water supply monitoring, daily stream flow data monitoring, and
drought condibn monitoring (related to water supply) and addressed the immediate and long
term management concern of providing reliable water supplies. Many of these activities have
been occurring for several decades, and were framed in the conpéedtiming and
preparednesso address current weather and climate variability. Several interviewees discussed
activities related talata collection and monitoringctivities, whereas others discussed activities
related to wateresource managemeridata collection anchonitoring activities were related to
water resource management in several ways.

First, longterm stream flow records were used to biokl-term planningapplications, such as
simulation models, to help engineers design appropriate parameters fon aygtem and water
balance. These applications were used to assist communities and organizations in understanding
local climate and hydrological conditions, and thus helped to evaluate proposed projects, such as
irrigation, stormwater, and wastewater dasi§econd, information on drought conditions was

useful in determining when to restrict water use, how much water to release from dams, and
release schedules.

Few participants in the Water sector have incorporated information ostdong:limate change

into planning activities; however, participants were beginning to consider how they may
mainstreantlimate information into existing modedsd planning processdsor example, a
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water resource engineer indicated tih&ir company was seeking to integratenate

information into altered streamflow models. This firm was working with the Water Research
Foundatioron acoupleof pilot projects to generate altered stream sequences that may result
from changing precipitation regimes and runoff. In another elgrapwvater utility manager
indicated thatheirut i | i t y waregretda kaiprpgg caacih t o cl i mate cha
utility was concerned that climate extremes will overwhelm the capacity of existing water
collection systems. Therefore, the wyilwas investigating how to efficiently mitigate the risks to
future flooding events by replacing parts of the old system with new components that will
increase the ability of the system to collect and move water around. The utility was also
investigatingwhat materials might be more durable to stress from contractions in the soil given
the possibility of extreme temperature conditions.

Participants in the Water sector, especially water utiliis=also beginning to engage in

activities that seeto reduce greenhouse gas emissidReducing greenhouse gas emissions is
important for many utilities because it allows them to reduce their carbon footprint, lower their
operating and management costs for water distribution and wastewater treatment, and thus,
costs for consumers. In this context, participants indicated that they have begun to define
baseline greenhouse gas inventories, so they can identify ways to reduce operating costs.

Together, the suite of activities within the Water sector addressed sdireedérelated

concerns. Many of these activities, such as the water resource and supply management activities,
have been occurring for several decades, and were externally fimthedcontext of addressing

current weather and climate variability to manage riskraitigate hazardsHowever, there

were several emerging activities in the Water sector that addressed climate change more directly,
such as the development of flow segaes that incorporated changes in precipitation and the

reduction of greenhouse gases. These emergent activities that addressed climate change more
directl y aoregret strategiesd oas cfost savings, rather th
impacts ofclimate change.

8.3.2 Factors that have Facilitated Planning and Implementation of Activities
Interviewees identified several factors that facilitated the planning and implementation of
climatechangeactivities, includingpolitical and public supporfperceptons of risk, use of
frames), the presence étworks and collaboratigrandlaws, policies and regulatior(éederal
mandates). Many of the facilitating factors identified in the interviews centered on framing
discussions of climate change to enhgmal@ical and public supportSpecifically, many
participants in the Water sector framed climate discussions by linking management changes to
issues that resonated with constituents. This enabled them to justify current management actions
to constituents withdwirectly linking these changes to climate change. For example, a water
utility manager mentioned that they are trying to communicate the connections between changes
in business practices to the level of service provided to the customers because caséomers
more willing to support changes if they understand they will receive higher levels of service.

Two other important facilitating factors wenetworks and collaboratioandthe extent to which

public perceptions of risland effective communicationdieniques contributed toublic and

political support Participants indicated that sustained visibility of climate concerns within
networks was important in facilitating efforts. For example, a water resource engineer stated they
began researching climatanability and changeelated issues after they heard conversations
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about climate change by other experts in their field. Perceptions of risk were also important
facilitating factors as interviewees stated that clients were not likely to support cliraatgech
activities if they did not feel at risk to change. Finally, effective climate change communication
was important to discuss the different models and assumptions in a manner so that clients are
able to understand potential outcomes.

8.3.3 Factors that have Constrained Planning and Implementation of Activities
Participants in the Water sector discussed several factors that constrained the development and
implementation of activities that addressed climate change. The majority of the constraints
identified inthe interviews were related to activities that addressed water supply and demand
management. Limitecesources and fundingere the most frequently cited constraints to the
planning and implementation of activities by interviewees. For example, a Wdtersady
participant stated that one of their clients had many clire#ted activities that were underway
and gaining momentum. However, the economic d
Under greater resource scarcity decision makers became nmsex\ative in allocating
resources to new or existing sustainability activjtespeciallywhen there were many otheon
climate stressorthat were perceived as more important.

Interviewees also indicated thatlitical and public supporte.g, public perceptions of climate
change) was another major barrier to implementing climate change activities. Perceptions of
climate science as a fivoodoo scienceo made cl
and thus, difficult to develop and implemexativities to address these potential threats.

However, perceptions of climate science appeared to be a relative constraint, rather than an
absolute one. Many participants in the Water sector were framing discussions of climate change
as opportunitieto plan and prepardor current or future risks and threats, rather than discussing
climate change directly or focusing on scientific data. Although participants indicated that they
did not focus on scientific data in their discussion with their constituetg did mention that
uncertainty surrounding how climate will change in the future did constrain their ability to
integrate climate change into water balance models. Other constraints identified in the interviews
included how climate change might exaceéebacreased water demands becauseofclimate
stressordike population growth and thack of data or informatioife.g, downscaled climate
information).

Constraints identified in document analysis were consistent with the findings from the
interviews. Additional constraints included existilagvs, policies, and regulationmited

authority of the state to manage water supplies and availability, and the difficulty of getting buy
in for water policy changes.

8.4 Adaptive Capacity
This study revealed senz characteristics of the Water sector that highigheir adaptive
capacity by integratinglimatechangeconcerns into existing management practices. First, many
participants recognized that climate change may be occurring and are impleroensisgnt
data monitoringprotocols to further understand the problem. Openness to consider how climate
change could affect water management highligh
may become an important factor affecting water management.
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Seondly, there are early adopters andovatorsin the Water sectavho aremainstreaming

climate change into planning and management. For example, a few water resource eargineers
attempting to develop altered streamflow sequences from climate changks neoakse in the
development of design standards. Themea | s o wat er notegret® t appr ct a&kh ag
adaptation and externally framing these projects in the context of ensurirgffectve and

long term reliability of water supplies. Theeexamplesirecritical in raising awarenesstoring

and sharing informationand communicating success stories. Tér@also important in

highlighting the feasibility of harnessing resources and implementing adaptation planning

strategies and enhancing tieehnological capacitpf the sector to cope with future change.

Thirdly, the existinghetworkswithin the sectoare an important avenue for facilitating the

exchange of information and increasing the awareness of climate change. Interviewees and
guestionnaires consistently indicated the importance of conferences and workshops to obtain and
exchange information and ide. For example, one water resource engineer stated that they
became more aware of climate change and began to incorporate the phenomenon into their
decisions after attending a conference where another water resource engineer was speaking on
how climate afiects water management. This example also highlight®thsight and flexibility

of the Water sector to integrate climate information into management and design standards.

8.5 Needs and Recommendations
Several needs and recommendations were identifiedrbgipants in the Water sector.
Accessible informationeeds were generally related to the qualiig decisiofrelevanceof
data Precise and reliable downscaled climate information was the most frequently cited data and
information need. Participants vegprimarily interested in downscaled precipitation projections
and secondarily interested in temperature and
This need was especially articulated by water resource engineers. Engineers consistently
expressedoncerns regarding both the availability of downscaled projections of precipitation for
the Southeast and the lack of agreement among models. Participants also expressed the need for
models that translate future precipitation into changes in daily stteanor lake levels. Such
information could be used to develop planning tools to assist public drinking water providers in
long term planning and capacity development. These concerns are especially well articulated by
awater resourcengineer, who stated:

All we know is that there may be greater extremes and more frequent flooding, more

frequent droughts, more severe floods, more selengghts. To me thggaraphrases

everything that | have heard in the last 10 years about climate change. Can somebuwdy te

that we are going to have é [ a] 24 hour storm even
heard anybody that succinct about it, and that is the kind of information that we need to plug

into the models.

Participants also expressed the need for quality control on sea level rise data. Although this was
not perceived as an absolute barrier to moving forward, metadata on the margin of error
surrounding projections was perceived as important in framing recodatens and

conclusions.

Collaboration and coordinatioamong federal agencies and across sectors was identified as a
critical step in moving forward by a water utility manager, who is very active in many efforts to
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address climate change. Increasedthbadlration was identified as an important factor in
maintaining and strengthening existingtworksandconveningmultiple actors to identify
shared priorities. An engineer working at a Carolinas firm stated thatigésicies and inter
organizations areritical in coordinating these efforts.

The document analysis revealed similar needs as those identified in the interviews. Both
identified needs relating @ccessible informatigrbest practices, water supply, and enhanced
collaboration and coordinatie. However, there were two subtle differences. First, the document
analysis emphasized the need for data, information, and knowledge on climate change impacts to
water resources, supplies, and best practices, while the interviews focused more specifically

the need for downscaled precipitation information and how these influence stream flow. Second,
the document analysis identified the need for formal institutions, such atestiaws,

policies, and regulationgo provide more oversight into wateseu
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9 Wildlife

9.1 Introduction and Sector Overview
Wildlife and habitat protection plaanimportant rolen theregionaleconomy and conservation
of natural resources and ecological systems. Within the Carolinas there arestaterid
federallevel mangement areas dedicated to conservation of national resoAtdés. state
level, these areas includtate parks, state recreation and natural areas, state forests, and wildlife
management areast the federal level, thesmeasanclude National Parks, National Forests,
National Wildlife Refugees, National Estuarine Research Reserves, Wilderness areas, and Wild
and Scenic Rivers. For example, there are 18 National Wildlife Refuges in the Carolinas, which
seek to maintain the ec@ical integrity of natural resources and provide opportunities for
recreation and environmental education. Fifteen of these refuges are located along tfibeoast.
management dhese wildlife areas is coordinated though several state agencies, federal
agencies, and noprofit and norgovernmental organizations.

Climate change is expected to impact many aspects of wildlife and natural habitat management,
including species distribution and range shifts, permanent and episodic flooding of coastal
marshesnd forests, saltwater intrusion, more intense wildfires or pest outbreaks due to lower
soil moisture and higher temperatures, declines in dissolved oxygen, and increased fish kills
(Karl et al. 2009; Scavia et. 2002; NRC 2009; Titus et &2009a Ingram et al.2012. The loss

of marshland and flooding of peat soils may also lead to the release of greenhouse gases. It is
important to mitigate potential losses as these ecological changes could lead to a loss of
biodiversity and recreational and econonaissesin order to address wildlife management and
biodiversity concerns gseral climate change adaptation strategies are being dede®pch
strategies includprotection ofland and wateresourcesspecies management, monitoring, and
laws and polites (Hansen and Hoffman 201Mtawdsley et al. 2009However the

effectivenes®f someexisting planning and management strategies renraosaclusive For
example, establishing biological corridors between and among isolated habitats is often
recommendetb conserve isolated populations in fragmented landscgpethe effectiveness of
this strategy is widely debaté@ilbertNorton et al. 2010Falcy and Estades 2007).

Several new wildlife and conservation initiatives in the Southeast provide artwpfyoto

examine climateelated activities and networks. For example, natural resource agencies in both
North and South Carolirereworking to revise their state wildlife strategies to include
consideration of climate adaptatj@aithough South Carolin@as noindicatedthis as a priority
North Carolina conducted an introductory wo
Cli mate Change into North Carolinads Wil dl:
Carolina Wildlife Resources Commisesi (lead agency), North Carolina Wildlife Federation,
National Wildlife Federation, and The Defenders of Wildlife. Through activities of the South
Atlantic Landscape Conservation Cooperative, the U.S. Fish and Wildlife Service will partner
with other fedeal, state, and regional organizations to facilitate conservation planning and
habitat and species protection in the South Atlantic region. These projects, which will address
climate change as well as other challenges such as competition for water, diddieses, and
invasive species, are intended to supplement State Wildlife Action Plaey.also emphasize
current efforts to mainstream climate change adaptation into existing planning processes.

r k
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These conservation initiatives highlight the diversit actors and organizations involved in
climate change adaptation planning in the Wildlife sector. For this research, the Wildlife sector
included the broad network of planners and managers working for NBOs state and
federallevel agencies, and riegal planning organizations. This chapter discusses key concerns
and interests among the Wildlife sector; activities that organizations are involved in to address
climate change; barriers and enabling factors; needs; and the overall capacity of the Wildli
sector to adapt. This chapter was informed by a literature review of 25 documents related to
climate change and wildlife and analysis of wrsed questionnaires and sestmuctured

interviews. Twentyfive opinion leaders participated in the study ofakfive individuals

completed the online questionnaire only and twenty individuals completed both the online
guestionnaire and the follewp interview. Study participants represented academia (1),
NGOsNPOs(14), and federal agencies (10).

9.2 Key Decisions, Climate Information Use, Climate Change Concerns and
Framing

9.2.1 Key Sector Decisions
Participants in the Wildlife sectarepredominantly interested in conservation planning and
management. Participants consistently expressed the need to maintain theadategyrity of
existing holdings by monitoring them, managing invasive species, controlling the distribution
and allocation of water, implementing prescribed burns, and managing coastal erosion. Longer
term efforts also focus on acquiring new land tovimte wildlife and plant assemblages time and
passageways to migrate. These concerns require that planners and managers prioritize resources
for existing holdings and new acquisition efforts.

9.2.2 Climate Information Use
Weather and climate conditions influence many decisions ranging fromogeitsitional
decisions tdong termplanning decisions. For examptgerationaldecisionsabout fire
managementsampling protocolsand how nany people to have on staff aiépotentially
influenced by relative humidity, soil moisture, and wind speed. Temperature and e@dgio
important factors in the control of invasive species because changes in these factors influence the
effectiveness of control strategies. For thegerationaldecisions, managers often used hourly
and daily data on temperature, relative humidity, and precipité&essonatiecisions on when
and how much water to release from impoundmsrdso important because management can
account for the ratiodiween brackish and freshwater, which affects the distribution of food
sources and species. Seasdodcasts and outlooksreused to predict water supply and
manage the release of water from impoundments.

9.2.3 Climate Change Concerns
Participants also expssed conceraboutlongerterm changes in climate. For example, a
National Wildlife Refuge manager stated that sea level rise aneddomgerosion will eventually
lead to the conversion of a freshwater impoundment to a saltwater impoundment. This change
may lead to shifts in agency management strategies from managing water fowl to managing
shorebirds and other species. Otloag-term planning decisionsiclude abandoning vulnerable
infrastructure and deciding where to place new infrastructure.
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Sea levelise, temperature change, and increasing frequencies and magnitudes were identified as
the primary climate concerns among interviewees and within the document analysis. Participants
werealso concerned about direct effects such as droughts, floodinthearesponse of

ecological communities to shifting environmental conditions. Along the coast, participants
expressed concern that sea level rise and changes in precipitation would leadiabesalt

intrusion, coastal erosion, loss of estuarine habitgnfientation of salnarshes, and

conversion of fresh to saltwater habitats. Participants were especially concerned abatesalt
intrusion because increases in salinity would likely lead to vegetation shifts and consequent
changes in species distributialong the coast and in tidal freshwater marshes and forests. Other
coastal concerns includéropical hurricanes and tropical storms, which lead to significant

impacts to estuarine systems and infrastructure, and the impacts of ocean acidification on
oyders, scallops, and sea grass.

Concerns about the impacts (direct and indirect) of climate chagiganot limited to the coastal
region. Participants also expressed concern that plant and animal communities in the southern
Appalachian Mountains, such ggruce fir and the species dependent on spruce fir communities,
may not have room to migrate between different conservation areas. Species, such as the
northern flying squirrel, which is closely tied to spruce fir and northern hardwoods, may be
especiallywulnerable because it has a limited habitat range and may not have necessary corridors
to facilitate migration. On the other hand, species such as the black bear aridvelitdeer

have a large habitat range and are likely to adapt well. Participartésaspecially concerned

about the impacts to brook trout in the Appalachians due to water temperature rise.

Although participantsvereconcerned about the magnitude of climate change regarding the
validity of predicted changes and whether they are within a range that allows for adaptation, they
arealso concerned about the rate at which these changes are occurring. Understandingfthe rate
change is critical in understanding if species will be able to adapt fast enough to the shifting
environmental conditions. For example, participamtsedconcers regarding whether

marshlands could accrete fast enough to transgress landward in esgponanges in sea level.

Climate change modedhistorical climatologysea level rise data were the most commonly
cited types of climate information used for wildlife management and conservation. Managers
werealso interested inlimate change modetelating to projected sea level rise, flooding,-salt
water intrusion, and shoreline erosion. Participants predominantly obtained climate information
from individuals and organizations within the Wildlife sector, and conferences and workshops
areespecidl important in facilitating the exchange of information. IPCC documestethe

single mat utilized sourc¢o obtain information on long term projections of climate change and
sectorspecific impacts. Trust, credibility, and legitimacy were the mogufatly cited factors
influencing information use.

9.2.4 Framing Climate Change
Multiple framingsareused in the Wildlife sector to discuss climate change stressors and justify
activities to primary audiences. Takegenetalyr ms g
not useddy organizatios in external communicatioras this approacis not effective in
engaging audiences. Many participants began using the term climate change but shifted their
messages to themes that resonated with their audiences rinortemany wildlife participants
do not focus on the science or driving factors behind the causes of the change but instead focus
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on providing opportunities for people to see observed changes across the landscape, how these
changes are affecting wildliend human populations, and what actions and activities need to be
taken to address these concerns. Although many participantt ébcus primarily on the

drivers of climate change during presentations, participantsed that itis still important to

address some of the science.

Framing climate change issues in the context of existing land management challenges

(ecological conservatigns commonly used among participants of the Wildlife sector.

Participants frequently provide audience memberstimatd examples of lontgrm change. For

example, one participant showed audience members cement markers located in the middle of a
creek, which were once located in the middle of a field used to delineate property boundaries.

Other examples include dune eozsand loss of barrier islands and the submergence of land on

Nati onal Wi | dlking foéenRabdutcigrate chan§eiot a real good door

opener, but if we talk to them about flooding and we talk to them about inundation, they
understandthat hei r wast ewater treatment plant fl oods
Director, AlbemarlePamlico National Estuary Program).

Enhancing thgreen economy and developing jedfaming used by participants of the

Wildlife sector. This framing includesubframes ofenergy efficiengyeconomic development
related to renewable energy, and commercial business. For example, the Energy and Climate
Director for the South Carolina Coastal Conservation Lefigkiedchanges in estuarine habitat

to losses iroysters and shellfisand losses of commercial fishery jahsorder tomotivae

actionon mitigating climate change. The Outreach Coordinator for the National Wildlife
Federation discusd the economic advantage of transitioning into a clean energy egonom
because this approach would create multiple jobs and save millions of dollars.

Other framings include discussionsarfergy efficiency/national securigmdpublic health

issues Ndiregret¢ and r esi | i enc y-makipgunderbedhemme climate deci si ¢
change framings. These approaches emphasize the importance of taking actions to enhance the
guality of life for humans and wildlife, regardless of what changes occur.

9.3 Climate Change Activities

9.3.1 Types of Climate Change Activities Occurring int he Sector
The three most commonly referenced activitedatal to ecological protection and
conservationeducation and outreactandinfrastructure and ecological alterationMany of
these activitiesreconcentrated along the coast. The majority ahate change related activities
in the Wildlife sector deal with species agxblogical protection and conservatiohhe majority
of interviewees indicated that thayeinvolved in activities related to these themes. These
activities includedata collectiom and monitoring of climate change impaatsecosystems and
the development aksource managemeplans. Most activities that monitor the impacts of
climate change on ecosystearsconcentrated along the coast. These activide&t®
understand the sponse of marshes, wetlands, and estuaries to clmelated stressors, such as
saltwater intrusion and sea level rise axdimportant for enhancing the resilience of coastal
ecosystems to climate change. For example, the National Estuarine Resasarsie Reseeking
to develop issudriven sentinel sites that will provide plabased data and information on tidal
data, sea level rise, and other habitat information and ecosystem models to understand and
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mitigate the ecological impacts of climate chargeidy partipants frequently cited SLAMM

which models wetland responses to changes in sea level, salinity, and elevation change. These
data collection and monitoringctivitiesareimportant for identifying areas most suitable for
investing resource® testablish corridors and ensure ldegn conservation success.

An argument can be made that one should not be buying coastigingwroperties, be they
highlands omainland sites, that are in theastal zones that are likely to be impacted by sea
level rise. A contrary argument is, well, we need to be acquiring those properties for
conservation purposes for the meditenm so that it provides a bridge to the future
distribution of those habitats under whatever scenario of climate change or se@édevel
ultimately does occur. (Wildlife sector participant)

Activities thataremonitoringthe response of vegetation under changimgronmental
conditionsmay be used for informing management decisions. For example atie¢ine-acre

test plots in the AlligatoRiver National Wildlife Refuge, where managers have planted different
species, such aypress, black gum, and palm pine, to see which species are the mest salt
tolerant. These monitoring activities are importantridarstanding conservation methods that
can sustain forested communities the longest. For examgastalrefugecomplexmanager
stated:

| may be making a bad choice by sayidwey, mypalm pines are dying, I'm going to go

plant morepalmpines® My f i r st ¢ hoi cpalm pine, bécduselthatisevhad e e n

|l dm | osing, but | have to face reality, the sea i s
new environrent created by sea level riseheh what species will? If | want foregihen

plantthe forest type that | think will persist. So that's the input that | get from this data.

Therearealsooperationalactivities, which haveeasonatomponents. For example, the

summer montharea critical time for staff in the National Wildlife Refugesrepair dikes and

replace old water control structures in order to prepare migratory waterfowl habitat for the
wintering season (NovemberFebruary). During the winter months, refuge staff monitor release
schedules in order to plan when to fill and ddown water impoundments. Monitoring water
impoundmentss important because management can account for the ratio between brackish and
freshwater, which affects the distribution of food sources and species.

A second major type of activiig altering exstinginfrastructure and ecological structureSor

example, the Alligator River National Wildlife Refuge is involved in two projects managed by

The Nature Conservancy to address current climate impacts. One project has built oyster reefs to
dampen wave a@ngy and slow erosion and support diverse fish communities adjacent to the reef.
The second project built water control structures in ditches to impact water quality issues. These
structures slow the flow of water across the land, which is loaded witimssaumd has a high pH

and mitigate the plume of black water that is low in dissolved oxygen and creates dead zones at
the mouth of the ditch in the sound. Each of these projects has been effective in reducing
shoreline rates and improving water qualigspectively.

An upcoming 14,000 acre hydrologic restoration projelttake placein Hyde County, North

Carolina, a county with low elevation and flat topography and extensive ditches and drainage.

This project seeks to buffer ecological systems toalt e change, protect far
saltwater intrusion, and restore ecological structure and function. The project is an example of a
win-win adaptation strategy. From an ecological perspective, farmers will be encouraged to hold
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agricultural draimage on their lands, which are too wet for farming. This will allow the water to
infiltrate back into the system, rather than be directly channeled back into the Pamlico Sound.
Canals will also be fitted with flagates to reduce saltwater intrusions. Thevsnges will

improve water quality and habitat enough such that oyster reefs may be built offshore, which can
help mitigate storm surge impacts. Holdings of agricultural drainage waters will also provide an
extra source of irrigation for farmers and pde/iwater impoundments for ducks and other

wildlife, which farmers may lease out for hunting in the wintertime.

When | talk about sea level rise in this area, and climate change, that [project mentioned
above] is what | talk about because there [are] plehtioom and gloom stories out there

and we are trying to get out a story that there are some adaptation measures that are possible.
(study participant fronNorth Carolina Coastal Federation)

Participants in the Wildlife sectarealso engaged in climatelated activities, such as

promoting alternative energies agicbenhouse gas emission reductstrategies. These

activities range from outreach efforts to mobilize support for national level climate energy
policy, to workshops wi foresters and landowners to discuss the benefits of carbon credits, or
opposition for the development of new cliadéd power plants. Interviewees consistently frame
these discussions in the context of economic growth and national security.

9.3.2 Factors that have Facilitated Planning and Implementation of Activities
Establishingnetworks and collaboratiowere identified as the most important facilitating factors
in the planning and implementation of climate change activities and a critical first step in
planning. Several interview participants indicated that these faatecsitical in facilitating
adaptation planning efforts. Participants noted that climate change adaptation projects require
collaboration among many agencies in order to leverage furadkitess common concerns,
share information, and communicate project benefits with individuals and communities.
Conferences and workshops were identified as important opportunities for participants to
network.

Partnershiparealso important in framing rhate change issues because they facilitate
connections with more isolated communities and bolstered trust. For example, the Director of the
South Carolina Wildlife Federation stated that religious leaders were important in establishing
connections with sme communities because these leaders were respected in the community and
could link climate change to moral issues of concern. The Energy and Climate Director of the
South Carolina Coastal Conservation Lealgasfound that partnering with the private smct

bolstered credibility by making sure the right peagieco-delivering the economic message.

Early and consistent communication to devegdoptical and public supporalso facilitats

climate change activities because this process esamemunitymembers to understand what
activitiesaretaking place, how these activities will affect their property, and how these activities

will provide near and longerm benefits. For example, in the Hyde County hydrologic

restoration project discussed above,gbtential personal and economic benefits of changing
management strategies were discussed with farmers, so they might understand why such changes
were in their best interest. The importance of networks and psintpsiis illustrated by a

manager at a cotd refuge omplex, who stated:
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You can't always manage the same way. If the change is occurring and you accept it, then you
must accept that you will have to adapt to it and adapt your manageknenif you do that and

you do it wi t Isngoae ehtityeno sne érganiZat®n tieat hias the resources or the
wherewithal to deal with an issue like climate change. You must come together as a conservation
community and everybody has something to offer.

9.3.3 Factors that have Constrained Planning and Implementation of Activities
Participants in the Wildlife sector discussed several factors that constrain the development and
implementation of activities that addressed climate change. Limited or uncegainces and
fundingwas the most frequently disesed constraint, though it was not considered an absolute
constraint to moving climate change activities forward. Funding challengesiimgtudbacks to
existing projects and acquiring funding for upscaling pilot projects were among the greatest
challerges associated with budgets. Letegn planning and decisioasealso tightly coupled
with annual budget cycles, especially for federal agencies. Thissloag-term planning
difficult because recipients of federal funds must reapply for grants anrRaitticipants also
linked funding constraints to inadequate staff time and resources and political will.

Political and public supportparticularly the political will of elected officials, was the second
most cited constraint. Specifically, participastated that political support for climate change
activities had declined in the past two years in both local and national elections. Information or
data and informatiomncertaintyon how wildlife and ecosystems will respond to climate change
was generally not considered a constraint in the Wildlife se&litrough study participants
indicated that providing feasible, tangible, and roluahagement solutions often allowed them

to overcomeconstraints associated with perceived uncestathiy also suggestetthatperceived
uncertaintyis a constraint for Wildlife sector constituertsd other sectors.

| was not expecting just how paralyzed people felt by the uncertainty of climate change
pr edi cRedopk feal ved overwhelmed and/sévell | get this, | get that this is a
problem, but there is too much uncertain@Vildlife sector participant)

9.4 Adaptive Capacity
This study identified several aspects of the adaptive capacity of the Wildlife sector to incorporate
climate change into magament decisions. First, participaatginterested in managing the
long-term resilience (greater than 50 years) of wildlife and habitats, which facititate
integration of climate change into decisioraking. For example, many participaate
interesed in creating corridors that will allow wildlife to migrate to more suitable ecosystems.
These longeterm outlooks require that managers incorporate projections of sea level rise,
temperature change, and other climate signals and adtgpiidde and icremental
implementation strategies to adjust to ecological responses.

Secondly, participants in the Wildlife secteconsistently interested in acquiring more
information on how climate parameters are likely to change and how these changes are likely
affect management strategigdgormationsharinghas beemnhanced by the existence of
effectivenetworkingamong managers at workshops and conferences and significant interest
among many managers to provide information on climate change and impacts.

Thirdly, participantsarealready discussing the consequences of shifting environmental
conditions for current management strategies. For example, refuge maragessussing how
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the conversion of freshio saltwater impoundments may change managédrsieategies from
those that address waterfowl to shorebirds. A robust systeoneistent and valid data
collection and monitorings already informing these discussions.

Finally, the Wildlife sector has effectively harnes$iedncial, social, humarmand natural
resourceghrough the development péartnerships and networkw/hichis critical in obtaining
resources necessary to fund, implement, and manage adaptation strategies. For example, the
Nature Conservancy, U.S. Fish and Wildlife Service, ankiel®nergyarecollaborating to

evaluate how different adaptation strategies may increase the resilience of coastal ecosystems to
sea level rise, salater intrusion, and coastal erosion in Alligator River National Wildlife

Refuge. This collaboration has enabled theneaing of climate scientists and wildlife managers
(human capital financial support to implement adaptation stratediaarfcial capita); and a

natural setting upon which these strategies can be implemeatieda] capita).

9.5 Needs and Recommendations
Analysis of documents and interview transcripts revealed similar information needs and
recommendations. Needs centerediocessible informatioon downscaled climate trends and
wildlife responses to changes in climate and the establishment and madetefzollaboration
and coordinatiometworks. Information on climate projections and downscaled climate data
were the two most frequently cited information needs. Participaeisterested in projections
of sea level rise, future shorelines, tempemtirange, future variability of annual and seasonal
precipitation, anlde vderloou,g Hitavedtte dt,shheerdidc du mtOyY , 000

Obtaining downscaled climate information is an important factor in understanding potential

impacts to wildlife,including habitat ranges for individual species and changes in ecosystems,

such as food chains. For example, information on climate change impacts is important to
understand how ocean acidification affects mortality and morbidity of oysters, sea ssaiops,

grass, and coral reefs. Climate information is also important for understanding how changes in
water quality and quanti@gffectspecies distribution and habitat. A greater understanding of how

these factors are likely to change is needed becausaihephance the ability of managers to

develop strategies to facilitate migrations of individual speciecamglexes. As one Wildlife

sector study participastt at ed, AWe trust that wildlife wil!/
adapt and how canenmeet their adaptationneeidls A pr oj ect | dNatorelr f or a
Wildlife Refuge System in the Carolinasiterated the importance of using science to inform
management decisions. fAWe need good scnhnence t
in the future, so that we can make deci sions
on future changes, participants also expressed interest in monitoring existing conditions, such as
the state of shellfish sanitation (impact of fecal cofifdevels on oyster beds), existing erosion

maps, historical climate change over the past 100 years, and more-$peadific tidal gauge

data.

Interviewees consistently stated that greatdiaboration and coordinationetworksareneeded

to enhancelhte success of projects. The partnerships include both formal and informal partners,

as well as nontraditional partners, such as religious leaders. Greater collaboration is important for
improving data and information managemeitaining resources for plaing,and

implementing and monitoring activities. Several aspects of data and information use are
enhanced by greater collaboration including: identifying relevant sources and types of
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information; improving access and availability of data; and faciigesiharing, processing and
analysis, and use of information to inform decisions. Projects are also more likely to be
developed and implemented through partnerships because individual organizations typically do
not have the staff, budgets, or expertisedrass all facets of the project. Other identified

benefits of enhanced collaboration include standardization of clirakated protocols, greater
visibility and understanding of projects aimed at addressing chlre&dted issues, and a

reduction of duptation in efforts.

Needs identified from the documents were consistent with the interviews, which included
improved andccessible datanformation, and understanding of climate change impacts on
environmental resources, improved technical to@squceg and methods to communicate

climate, enhanced education efforts for resource managers and government officials, and
enhanceaollaboration and coordinatioacross public and private agencies to enhance resource
protection and conservation effort&dditional information on the effectiveness of

recommended approaches to adaptation (e.g., promotion of biological corridors), is also needed
to enhance the capacity of the Wildlife sector to effectively plan for climate change.
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10 Networks

10.1 Introduction and Chapter Overview

Social capital and networks are important components of adaptive capacity (Yohe and Tol 2002;
Adger et al. 2007; Brooks and Adger 2005) . El
trust, reciprocity, and exchange; the evolutioemad mmon r ul es; and the r ol e
(Adger 2003). Networks can have many different functions and facilitate a wide range of

activities that enhance adaptive capacity. For example, inforrstieming and knowledge

exchange, distributing risks, resoenmobilization or allocation, conflict resolution, consensus

building, and work towards a common or collective goal are all potential advantages of networks
(Adger 2003; Bodin & Crona 2009).

Identifying networks and understanding where and how they operate is a critical step in
improving understanding and future efforts to provide climate science and climate information
andto support climatehangeactivities. The purpose of this chapterasdentify existing

networks across the Carolinas and examine how they inform cinglated decisions, support
climatechangeactivities, and foster capacituilding efforts in the regiorimproving
understanding of existing patterns of knowledge exgbaan help to inform the development of
more effective tools and processes for disseminating climate information and supporting
adaptation (NRC, 2010). This investigatiamyides insights into the particular places and
pathways through which climate sete and information is aceesd and disseminated. We
focusedon two aspects of climate networks in the Carolinas: 1) the information networks that
disseminate climate information and data to decisnakers and 2) the role of networks in
building regionakapacity to cope with and address climatangeisks and concerns.

The first sectiorof this chapter
1 Examines which types and sources of climate information are used by decakens
throughout the Carolinas;
1 Identifies key climate informatiobrokers for the region and for the five study sectors; and
9 Discusses why particular sources of climate information are useful or relevant to decision
makers.

The information and findings discussed in this first section are derived from online
guestionnaes (Appendix F) and followp semistructured interviews (Appendix G). NVivo
was used to code and analyze the interview transcripts for themes related to why particular
resources were useful or relevant (see Appendix K).

The second sectiaof this chapterdentifies:

1 The types of networks, partnerships, or interactions related to clinatgeactivities that
exist in the Carolinas

How networks have facilitated engagement in clinthi@ngeactivities

The primary actors, agencies, organizations, or grthgisnterviewees consult or work
with on climatechangeactivities and
1 Key partners or networks within each sector across the Carolinas

T
1
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This analysis is based on NVivo coding and analysis of interview transcripts for themes related
to the significant ppcesses througlthich knowledge and resources are shared, the opportunities
for partnerships and joint projects that exist, and the ways in which networks have supported the
development or implementation of climate activities. For a detailed descriptilis o

methodology, see Chapter 3.

10.2 Sources and Use of Climate Information
This section reports the primary sources and types of climate information used in the Carolinas
and the factors that influence why specific sources or types of information dre use

10.2.1 Primary Sources of Information

Thestudyquestionnaire asked participants to indicate from where they obtain climate
information in a series of questions that listed twesgtyen individual sources, including
government agencies, documents, and other sodrgedist of information sources offedl in

the questionnaire focused mainly on physical climate information and less on aixabtel

impacts or responses. Accordingly, although some respondents included the use and need for
information on societdmpacts,response and activities, this aspof climaterelated

information was not assessed directly via the questionnaire. The need for information about
societalimpacts response and activities, however, was indicated by study participants
throughout personal interviews and is discussedduithChapter 12.

Survey questions included yes or no format responses for:

1 Do you obtain climate information from the following:

state agencies at least once a year?

o federal agencies at least once a year?

0 documents?

o0 othersources such as colleagues,rids, conferences, and Listservs?

o

The questionnaire all owed participants to | is
contained 27 sources, and 8 additional source
of 35 The raw data from thguestionnaire were downloaded from Survey Monkey into an

Excel spreadsheethe data wasormalized in order to compare across sectors. Within each

sector, the number of positive responses for each information source was divided by the total
number of partipants in that sector.

A cluster analysis was conducted using SPSS to identify the groups of information sources most
commonly referenced by participants da@xamine differences across sectors. The complete

l inkage (or Af ar t hessdtodevelopghe bluster®gdnd Eudideanaidtaneea s
was used to measure the distances across clusters. Multiple iterations of cluster analysis were run
using different cluster sizes. We chose a cluster size of six because this level of segmentation
correponded most closely to interview finding¥hile the snowball sampling approach used to
identify sector leaders may have contributed somewhat to the results of the cluster analysis, it
also helped to discover the most significant linkages within the seletgure 10.1and Table

10.1 provide information about cluster membership and the extent to which individual sectors

use the sources identified in each cluster. Clusters 1 and 2 represent the most frequently
referenced climate information sources, whioh&idely accessible and broadly relevant to

multiple decisiorma k er s. Bot h fAcoll eagues and organi zat
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and workshopso appear in Cluster 1, suggestin
professional networks andents in the dissemination of climatelated information across all

sectors. These data are consistent with findings from the interviews that conference and

workshops provide access to the most current information about clielated topics and a

venuefor participants to share information and interact with colleagues who are addressing

similar issues. For example, a study participant from the SC Coastal Conservation League stated:

Most conferences that we go to are educatibaskd. It is both a netwidang opportunity for

people that work in the energy field either in our state or our region. We tend to go to at least a
handful of statdevel conferences and one or two national conferences a year to learn. | think it is
an easier way to get tip-date nformation on what is happening around the country or around the
world as it relates to climate policy and energy policy.

Printed documents and publications provided by government agencies, professional
organizations, and scientists were the other nasieonly referenced sources in Clusters 1 and
2. NOAA is the only government agency that appears in the two top clusters.

The information sources belonging to Cluste® &e generally used l@asmaller number of

decisions makers in each of the five stséctors. These clusters represent more region

decision, or sectorspecific information sources and therefore are not used by a broad range of
decisionmakers. Cluster 6, in particular, consists primarily of agencies or organizations
designatedbythear t i ci pants i n t he #f OtThesersaurcespypidalyn o n
provide issuespecific information. For example, many Forestry sector participants referenced

the U.S. Forest Service and state forest agencies as important sources ofioriorma

Individual sectors are generally consistent with the overall findings, althoughpoietwshould
be highlighted.
1 In some instances, high percentages of specific sector participants within each cluster
represent use of a single source of information. For example, participants in the Government
sectorfrequently referenced the EPA (Cluster 4).
The Tourism sector useimate information less frequently than the other sectors.
The Wildlife sector consistently has the highest, or among the higleeséntage of
participants within each cluster.
1 The Water and Wildlife sectors use climate information from NWS, NOAA Géma
Services, and USGS more frequently than other sectors.
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Figure 10.1 Most Commonly Used Sources of Climate Information as Indicated by Study

Participants

Table 10.1 Cluster Membership

Cluster 1 Cluster 2 Cluster 3
9 Colleagues or organizatior] § Internationallevel 1 NWS, Regional.ocal Offices
in your sector reports 9 NOAA Climate Services
9 Conferences or workshopg  NOAA 1 USGS
9 Nationallevel reports 9 Scientific literature
9 Professional journals or | Statelevelreports
publications
Cluster 4 Cluster 5 Cluster 6
1 EPA i CPC 9 NC Forest Service
9 Friends T NASA 1 NGO/NPO
i Listservs i NIDIS 1 Internet sources: news, webinars, social media
1 NCDC 1 NWS-CS 9 Popular press, mass media, local media
9 NCDENR 9 SCDNR 1 SCDHEC
1 NCSCO I SCSCO 9 SC Forestry Commission
1 SERCC 1 USACOE
1 USFWS 9 US Department of Energy
1 USFS

9 Universitiesacademic

10.2.2 Government Agencies as Information Source

Questionnai
provided by

re respo
state o

ndents were asked
r feder al a gen-endeds

guestion and respondents were not required to enter informationyfonet(83%) of the
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respondents provided a total of 268 NAtypes
into nine types of climate information (Table 10.2) and are summarized in Figure 10.2, Table
10.3, and Table 10.4. Key findings for the tdimate information types include:

1 71% of reported types of information used across all sectors were climatologies, specific
climate variables, and forecasts and outlooks.

1 Climate information use varies across each of the sectors and is influenceditiy spec
management concerns and responsibilities.

(0]

The Forestry sector is particularly interested in forecasts and drought information.
Fire managers in the Forestry sector lmsmidity, temperature, wind direction, and
precipitation data as well as seasamatlooks to schedule prescribed burns, hourly
forecasts to monitor wildfire conditions, and climatology information to conduct
longerterm planning, resource assessments, and research

The Government sector indicated interest in information ationateextremes and
societal response and activities. This sector uses weather data and weekly and
seasonal forecasts to make operational decisions regarding water and wastewater
treatment operations, severe weather preparedness efforts, and public health
intervertion servicesLongterm climate information is used for hazard mitigation
planning, infrastructure design, zoning, resource demand management, environmental
protection, and budgeting for increased adaptation and response costs

The Tourism sector uses forecastglooks and a wide range of climate variables that
might affect outdoor recreation. This sector uses weather data to make decisions
related to outdoor activities and provide weather and climate data to visitors, often to
promote the Carolinas as a tourist destination. Information about climate extremes is
used for emergency preparedness, and climate forecasts and climate models are used
in decisions related to lortgrm land, forest, and habitat restoration and management
The Water sector is particularly interested in hydrological information anchddta
drought indicesThis sector uses streamflow data to make the incremental
adjustments necessary to accomplish the-teng goal of water reliability.

Streamflow data issed at multiple time step intervals, including hourly interval data
and peak flows, daily flows, and monthly flows. Few interviewees indicated that they
used longterm projections of climate chang&hese findings suggest that most
interviewees in the War sector are using the historical record as a guide for future
planning and management, rather than managing fostationariy.

The Wildlife sector indicated interest in information about climate change and
climate impacts on environmental resourddss sector used several sources and
types of weather and climate informatiomcluding models and forecasts related to
sea level rise projections, flooding, saltwater intrusion, and shoreline efasion

order to inform longerm wildlife managementa conservation decisions

1 Participants obtain climate information from a variety of sources. A wide range of federal
and statdevel sources are utilized, among other+gowernment entities. Although there is

no
0
(0]
(0]

si ntgd & digwr c e f dan, aeWw geneaat trends emérged: ma t
participants obtain information primarily from NOA&ffiliated offices,

certain agencies may be preferred for certain types of information, and
some sectors may use or rely on particular agencies for information.
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Forexample, NOAA and NOA/Aaffiliated agencies primarily provide information related to sea
levels, climatology, and other climate variables. In terms of linkages between agencies and type
of information provided, the questionnaire data suggest that deomsibers use state agencies

and NIDIS for drought data, the EPA for information about societal response, the NWS for
forecastsoutlooks and precipitation information, and the USGS for hydrological data. Many
sources are used for climate change informatioe. questionnaire data also suggest linkages
between sectors and particular agencies, such as the Forestry sector and the USFS, the
Government sector and EPA, the Tourism sector and the NWS, the Water sector and USGS, and
the Wildlife sector and the USGS au&FWS.

Table 10.2 Types of Climate Information Used by Participants

Climatology

Historical characteristic values of climate variables for the Carolinas, represents the average weather over 3
30-yea time period and includes:

1 Climate Normals: long term averages of meteorological factors

1 Climate Summaries: summary data for daily, monthly, seasonal, or annual time periods

1 Climate Extremes: the minimum and maximum values for a given phenomenon

Specift Climate Variables and Events

Information specific to a particular climatic variable, including historical and current data and observations, t

monitor existing and developing conditions,

1 Temperature

1 Precipitation

9 Other climate variables of interest, includes 1) data regarding wind, wave, tide, evapotranspiration, oceg
temperature, ocean and atmospheric conditions and 2) indices (e.g., heat stress, ENSO) that are derive
combing multiple data sets into a singleasurement

9 Storms, such as tropical events and hurricanes, includes tracking models, event projections and summg

91 Drought, includes drought indices, monitoring tools and maps, information updates

91 Hydrology, includes streamflow data, lake and watertédlels

ForecastsOutlooks
Information or products that provide a forecast or outlook about expected weather and climate conditions, ti
frames range from several days to monthly to seasonal

Weather

Observations or information about current or expe¢sbdrtterm) conditions

*Although questionnaire instructions specified interest in climate information, some respondents did indicate
use of weather information in this section.

Climate Change
Models, projections, or studies that demonstrate teng (several decades or longer) changes in climate

Sea Level/Sea Level Rise
Data or reports that provide information about historic and existing sea levels as well as sea level trends an
level rise projections

Interacting factors
Data, informationpr predictions that depict environmental (e.g., habitat, species, forest) conditions that are
influencedby or interact with climate

Impacts

Information or studies that show adverse effects of climate conditions or events, specific topics address:
1 Obsenred or current impacts to coastal, ecological, or forest resources

9 Potential or expected impacts of climate change

Societal Responses and Activities
Data, information, case studies, or reports that indicate or address how humans influence and regmpanel, to cl
relevant topics include emissions, mitigation, adaptation, and vulnerability assessments
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Figure 10.2 Top Three Types of Climate Information Obtained from State and Federal Agencies

Table 10.3 Top Three Types of Climate Information Obtained from State and Federal Agencies, By
Sector

Total Forestry | Government = Tourism Water Wildlife
Climatology 43 9 14 6 6 8
Extremes 7 1 5 1 0 0
Temperature 14 3 3 3 3 2
Precipitation 23 4 5 5 6 3
Other climate variables 27 1 7 9 3 7
Storms 13 2 1 5 1 4
Drought 18 5 2 4 5 2
Hydrology 18 1 1 3 10 3
ForecastgOutlooks 30 5 10 10 3 2
Weather 7 0 1 2 0 4
Climate change 22 6 2 1 0 13
Sea level 12 0 3 3 0 6
Interacting factors 6 3 0 0 0 3
Impacts 13 1 1 3 0 8
Societal response 15 3 9 1 0 2
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Table 10.4 Top Three Types of Climate Information Obtained from Agencies/Information Sources Used, By Sector

(*Includes responses to opended questions)

" S
= o =
5 |, |2|E|E, slo,l |5 24 2 2
s | 318|558 8|8 |F|23|2 5|3 e8| E|[E|e|e | 8|8 [5]%
«» LNCDENR - - - - - - 4 - 1 1 - 1 - 4 1 12 - 1 4 1 6
(3]
%% NCSCO 3 - 1 - 1| 1 - 1| 1] 1 - - 1w | 2| 4| - 4 | -
? 2| SCDNR - BN P Y
SCSCo 2 - - - - - 1] - - - - - - - - 112 - - -
cPC 1 o e - - e e - T e e e e T - T - O Y S
EPA 2 -l - -2 - - - -] -2l 1| -] 1| 7|15 2]|8|2]|-1]S3:
NASA - - - 1| 2 - - - - - 1 - - - - 4 | - - 2 - 2
NCDC 9 4 4 4 1 - 1 - 2 - 3 - - - - 28 6 11 5 4 2
3 | NIDIS - - - - - s - - - - -8 3 -] -2
§ NOAA 6 1 1 3 6 3 1 - 6 - 2 7 - - 2 38 6 11 8 3 10
5_5 NWS-S 2 v 2| -y o- - - - - - 8] 1| 5] 4] 3|7
% NWS-RegionatLocal Offices 3 1 5 9 5 3 - - 9 3 - - - - - 38 | 2 2 1 1 2
" | NOAA Climate Services 6 - 1 1 3 1 1 - 3 - 3 1 - - - 20 | 6 8 | 15| 3 6
SERCC 4 1 - 1 - - - 1 - - 3 - - 2 - 12 3 3 4 - 2
USACOE - - -2l -l -2 -] -]-Fs5|-]-1]1-121s3
USFWS - - - - 1 - - - 1 - - - 2 | 3 - 7 - - - - 7
USGS 4 - - - - - 1 14 - 1 2 - - 1 1 24 1 2 2 8 11
Congressional Research Servicg - - - - - - - - - - - - - - 1 1 - 1 - - -
National Hurricane Center 3 3 - - - 1 - - - - - - - - - 1 - - 1 - -
NOAA—RggionaI Coastal ) ) ) i} 2 i _ - i - - - - - - 2 - 2 - - -
Observation System
E SERFC - i R I A A ANt A N A A M A MR A R R A R R O
O | usboE 1 - - S I R - S A Y R - T
USFS - - - - - - - - - -3l - 3| 1] -7 3] - - - -
University Research - - - - - 1 - - - - - 1 - 1 - 3 5 - - - 2
USGRP-NCAR-NSF - - - - - - - - - - 1 - - - - 1 - 1 - - -
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10.2.3 Documents as Information Source

Questionnaire respondent s

articl es. 0 -Erdédguestiansandaespormgnes were not redjtir enter

wer e

asked

AWhat ar
obtain information about climate. These documents may include books, journals, reports, or

information. Seventy respondents (60%) provided a total of 187 document references. The
speci fic
Sour c e dvpcategotesinorderstp onses W
better display results and discern trends (Table 10.5). Categories were based primarily on the

type of expertise represented by the document sources (e.g., general, climate specific, sector
specific, scientific journals, governmieor agency reports) and also include counts of the most
frequently referenced individual documents or sources. Key findings include:

answers ranged from
Aireports, 0 and news

)l
1

tit

€es

A wide range of documents are used within and across each of the sectors.
Governmental, intergovernmental, and agemepports areghe most frequently used

of

docume

documents among the five sectors. 16% of participants (n =30) used IPCC documents; 12%
(n = 23) used reports focused on the United States; and 11% (n = 22) used other government
sources from agencies such as NOAA, EBAGS, and state wildlife agencies. Such
documents are viewed as general references, as they provide synthesis and are often written
in a nontechnical way and easier to understand than scientific documents.
1 Sectorspecific sources appear to be importamtthe Water, Forestry, and Wildlife sectors.
Responses from t@overnment sector suggest a greater use of sources explicitly focused on

climate and climate impacts.

Table 10.5 Key Printed Documents Used Bystudy Participants

Total

Forestry

Government

Tourism

Water

Wildlife

General (includes news sources, popular
press)

16

3

5

3

5

Climate-specific sourcegincludes reference
to journals, scientific documents, general
publications or reports that are focused on
climate)

27

10

Sectorspecific sourcegincludes

publications or journals from professional
associations, general reports targeted to the
sector)

36

10

Scientific journals (not climate or sector
specific)

22

Government or agency reports

Specific sources or titlegresponses > 1)

22

America's Climate Choicedlational
Research Council 2011)

Final Report to the General Assembly
and the Environmental Review
Commissior{North Carolina Legislative
Commission on Global Climate Change

2010)
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Global Climate Change Impacts inthe = 13 2 7 > 0 5
United State¢Karl et al. 2009)

IPCCreports 30 6 8 3 4 9
South Carolina Climate, Energy, and

Commerce Committee Final Report 2 1 1 0 0 0
(2008)

Understanding the impacts of climate

change on fish and wildlife in North 3 0 0 2 0 1

Carolina (DeWan et al. 2010)
United States Climate Changeience
Program reports

10.2.4 Factors Influencing Use of Information Sources

Findings from the questionnaires and interviews indicatedin@ision makers use and rely on a

wide range of sources for climate data and information. This setifounsses the factors that
influence the use of certain sources and prov
information network may be so diversesl®&ance to decisions and job responsibilisgbe

primary driver of why certain climate information soureesused. Selection of information

sourceis also conditioned by trust and credibility, accessibility and convenience, and the spatial

and temporal scale of the data.

Participants use a vatieof climate information sources to support decisions that occur on
different time scales (e.g., operational to ksagnm planning). Decision activities and needs may
vary by sector and time scaleand thereby shape the types of information used. HowsoaTe
sourced such as those identified in Cluster 1 aridéppear to be broadly applicable and

relevant across sectors. As one participant s
different niche to provide us with the different kinds of weaihformation that we are going to
need. 06 (Participant from the National Weather

admitted that they would Ajump ar oBoudesaf bit 0
information includeNASA for saellite imagery, USGS for flow data, NOAA Coastal Services

Center for Digital Coast information, as wellthe Googlesearch engine for other inquiries

Likewise, two examples from the Water sector illustrate the multiple factors and time satles th
wata managers must considehich requires different types and sources of information:

[11f you think of climate information, in terms of streamflow or lake levels, we track points of
interest on a daily basis. So from the USGS, we are getting actual sfaegedaily streamflow

data from their stream gauge network, or from the Corps of Engineers we are getting daily lake
levels and inflow estimations as well as dam releases and so forth. Like the climate office, we get
daily precipitation data from rain gge or weather stations in which we are interestédfe look

at the US Drought Monitor and then we also look at the National Weather Service forecast, either
nearterm as well as seasonal. (studytgcipant fom local NC municipality

[E]ach provides | guess pieces of information that we use to help us run our utility and to make

especially longange water planning decisions. Our primary product is water. We have to make

sure we understand what impacts that there are to the water sapplids t hen as webre cl ean
wastewater to get t htorsake stravekindérsiandowhat imgactscoulde a ms, é
happen within those watershed basins. BetvgB@DHEC, SCDNR, and thesCSCOinformation

that we have, | would saye havepieces to th@uzzle that we put together. Some of it is

affirmation of the other information, kind of like a validation process, but most of it is to take

apart the information and to synthesize that into our decigiaking and our operatioha

strategy. (study partijgantfrom a SC water utility)
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Findings from the questionnaires and interviews also suggest that certain types and sources of
information might be more useful or relevant to particular sectors or for particular decisions.
Several factors that influenceeusf particular climate information sources were consistently
discussed across all sectors. These factors relate to the credibility and trustworthiness of the
source, the accessibility and convenience of the information provided, and whether the scale of
information is appropriatd.rust (Malka et al. 2009; Bi&2001; Rabinoviclet al. 2012),

credibility (Bier2001), and accessibilit)RomsdahR011)of easyto-understand information

about climate change have all been suggested as significant aspecst# riformation use

and acceptance in existing literature.

First, the extent to which a source is viewed as credible and trustworthy strongly influences
whether that source is consulted over others. Related factors include the perceived objectivity
and kgitimacy of a given source. Some agenaiesecognized as being the key sources of
certain data and information because of their {stagnding expertise and authority. For example:

ltds [ USGS] pretty much the goldsgndare®thenor k of st ati on
organizations on occasion do install gauges for some particular purpose, but the USGS is the gold
standard. Their restgl are accepted by everybody. (water resoungineer)

And that would be using formulas [regarding energy andgsnese] largely developed by EPA

andUSDOE, to answer your question about where the inf
be the standards; they tend to be the definitive ac
accepted. (Forestry sector particifjan

Issues of trust centered on perceived bias and conflict of interest. Interviewees indicated that
government agencies and scientific and professional scareegwed as more credible than

the private sector or advocacy groups, because they weremetyed as having ulterior

motives or agendas. For example,

We try to go to what we perceive to be the most <cre
necessarily a perceived bifism a particular private sector interest like renewable energy interest

orc o al or nuclear interestsé. I think everybody has
but it tends to be viewed as more credible than whaesarut of the private sector. (study

participant from USFS)

| would say that certainly those entities [NENR, NOAA, USGS, FWS] are respected sources of
credible knowledge. They are not likely to be organizations that are sort of pushing particular
agendas necessarily. They are going to be, you know, they have governance structures that are
designed to ensutbat the information that they are sharing is credible and therefore can be useful
in helping us shape our approach to learning about and dealing with climate&hardeve do

have a fair amount of overlap in our goals and priorities with those organigatbu know

wildlife conservation is certainly integral to many of the organizations that | .ligiéttlife

sector participant)

They [NCSCO, NOAA, NWS] tend to be a little more unbiased. The whole climate change, global
warming issue has become vergliapoliticized. Often a lot of the people behind the issue have
other agendas. So right now the kind of information that | am looking for tends to be temperature,
rainfall, trends, stuff that is edgiverifiable and documented. (studsuficipant from tle NC

Forestry Association)
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Second, interviewees indicated that familiarity and accessibility influence which information
sourceareu sed, although participants used the terrt
Aaccessibilityo referred to the source of the
relationships with colleagues, previousiged agency or organization), teettype of

information or data provided (e.g., has the decision maker previously used this information), and

to the format in which information is provided (e.g., through a web interface, translations or
summary reports). I nt entwyicewmeseaslcso besaedhen®eac
online sources) and understanding information (e.g., is a report written intaatnocal

manner). Furthermore, familiar sources that provide accessible information are valued because of
their convenience. My interviewees reported that time constraints prevent them from

conducting their own extensive queries of climate information and reports:

Il " m not a scientist, so | &m not out there doing ori
the literatureas it evolves. | want to go to a place that summarizes the information that's out there
and | think those are gd sourcesor it. (Government sectgrarticipan}

[T]here are likely to be far more sources that are available that | in particulamdtased or do

not know about,|jst as a function afiy own capacityo read unlimited amounts of documents

and integrate those to program level efforts that we are engaged with. So, for example, | might be
far more likely to consult and review and utilize@cdment about climate change from the

NCDENR organizationl mean, NCDENR has an interagency climate team that produces
documents and other information that | may be far more likely to read because it is part of a
collaborative effort that our agencyaagaged in with other agencies on, as opposed to sort of on
the other end of the spectrum just going online and doing general searches of all articles about
climate change that might exist. There is likely to be thousands of articles out there on t& Inter
and in published literature about climate change in a whole variety of things but | do not generally
have time to just peruse all available literature from all souBzethe qualifier that | would put

on that is, | tend to only be aware of and thereiutilize documents that come through either from
my staff or get passed to me from higher levels of my own organization, as a result of the
collaboration that we have with these organizations. (Wildlife sector participant)

Third, the ability of decisiommakers to obtain locabr regionalspecific information is critical.

Federal sources are good for climate information on ENSO, ldagerand largescale climate

patterns, trends, and predictions. In contrast, state nagend local sources and information

areviewed as more relevant to decisions, planning, and policy making. Several interviewees
indicated that local decisiemakers have more trust in information developed at the state

locaktlevel, rather than theeflerall e vel . Not only do state and | o
locd concerns and i sfrenuaeNClcalfnsnicipatity), byt lacaltdécisionp a n t
makers also Aknow how their [state agency] opr
forgat heri ng i nf or maftoina SQwaterstility)While npaayrfedarat i p an't
agencies were cited as sources of information in both questionnaires and interviews, it should be
noted that the type of information provided by those agenciedstareregional or local in scale.

Such agencies include the NWS Regielbatal Offices, Southeast Regional Climate Center,
USGS,USFSSRS), in addition to the state climate offices and resource agencies. Personal
relationships and temporal aspects of plagralso affect how and when sources of information

are used:

[W]hen a hurricane is out in the Atlantic a good ways away from us, we focus pretty much
entirely on the National Hurricane Center's work. But as the storm approaches and gets much
closer to usye switch our attention to the local weather service office as our primary source of
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information because those are the guys who are more acutely aware of any climatic abnormalities
here or anything that is unique to this community that the Hurricane rGeigfist not be so much
focused on. So ouwattention is with them. Same is trday in and day out with any kind of

weather events. We have a great working relationship with our local National Weather Service
office. | probably see those guys or talk tortheot less than once a week. (study participant from

NC local municipality

As is demonstratenh the following section, existing climateformation sourceand networks
have potential to inform climathange activities and enhammsoperation and colteration
between and across sectors.

10.3 Networks and Climate ChangeActivities

Study participants indicated that many different groups and organizations within the Carolinas
are addressing climatelated concerns through diverse activities. Many of thegeqis and
programs are discussed in detail in Chapteds bhis section discusses results from the
interview transcripts regarding the role of decision maker networks, partnerships, and
interactions in supporting climatelated activities in the Carals. NVivo was used to code and
analyze the interview transcripts in order to 1) identify the types of networks, partnerships, and
interactions that exist and examine how those networks have facilitated adimatgeactivities

and 2) identify the primargctors, agencies, organizations, or groups with whom interviewees
consult or work with on climatehangeactivities and examine how key partners or networks in
the region contribute to regional capacity.

It is clear from interview data that a broadly inclusive and readily apparent clihveaige

network does not currently exist in the Carolinas. The interview data does indicate, however, that
decisionmakers are utilizing existing networiacluding climde information networksp 1)
incorporate climatehangassues into existing projects or programs as well as 2) take advantage
of new or emerging opportunities. Such networks range from formal to informal and entail a
variety of activities.

10.3.1 Key Partners and Networks within Sectors

Interviewees in the Forestry sector highlighted actors with specific roles or interests in forest
resource management and land conservation issues. Frequently referenced actors and
organizations included the Forest Servicetestarestry agencies, ngrofit and non

governmental agencies such as land trusts, and local degiakers (e.g., landowners, farmers,
and communities) in the vicinity of managed forests. While many forestry issues are related to
climate, the primary factions of forestry networks and interactions entail sharing information
about fire risks and disseminating information, data, and tools to inform land and forest
management projects and practices. Interviewees involved in emsdatgd projects (e.g.,
developing biomass energy sources and technologies) worked within a somewhat narrower
network including research and development organizations, private landowners, and state energy
offices.

The key partners and partnerships within the Government sectofouarckon the local and
regional level. Interactions within the local community (e.g., with other agencies, businesses,
civic groups, constituents) and with neighboring (local or regional) entities (in regional or cross
government agency groups) are patacly significant for interviewees affiliated with local
governments. Interactions on the local and regitenal frequently involve not only information
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sharing, but the development and implementation of plans and projects related to a wide range of
topics, including sustainability and energy efficiency as well as regional environremdal

resource planning. Federal and state agencies were frequently referenced as providers of
information and technical assistance, rather than as project partners.

Interviewees from the Tourism sector were engaged in two different types of networks. Study
participants involved primarily with the fhos
involved in | ocal or regional sdommmewethat es wi t h
promoted tourism or highlighted initiatives related to sustainability and green business practices.
Study participants involved with outdedependent recreation activities were more frequently

involved in regional and crossyency collhorations concerned with land conservation, and

resource and environmental protection. Relevant organizations include the National Park

Service, the USFS, staterks, and environmental NGO/NPOs

Networks in the Water sector appear to revolve aroundnsjigchnical expertise to address

specific needs and tasks related to the provision of clean water. Engaged actors and organizations
include the watewastewater utilities, engineers and consultants who work for utilities in

designing water infrastructurprofessional associations that provide techrpcafessional

education, and federal and state agencies (e.g., USGS, NOAA) that monitor and provide
hydrological data. Most references to collaboration entailed information sharing and research
activities.

The Wildlife sector demonstrated a variety of maljency and mukorganizational partnerships
that are engaged in many activities: pooling resources and expertise to develop and implement
conservation projects, conducting research, and sharing infomaetross similar interests.
Restoratioficonservation projects and environmental collaborations often entailed regional
coalitions. Examples include the Albemarle Pamlico Conservation in Communities
Collaborative, Cape Fear Arch, Uwharrie Conservatiompaeship, and the Southern

Appalachian Forest Coalition. A wide range of federal, statdlocal government agencies as

well as NPQ/NGOsand academics are involved in Wildlife sector activities.

While many different activities, collaborations, and parship opportunities have been

identified in this chapter, it appears that climate networks exhibit a range of characteristics. In
the Forestry and Water sectors, climatteangdassues are addressed within existing management
and network structures. Thesectors have specific missions and tasks related to resource
management, decades of experience managing ctielated risks, and established information
and monitoring networks to support decisioakers. Networks around climateangeassues

appear tde an emergent property of the Government and Wildlife sectors. However, we also
found that many of the newly developed and evolving collaborations are tied to broader interests
in promoting community sustainability, energy efficiency, or environmentéégiion. Projects
focused on other topics do allow for interactions regarding clisensitive topics that may not

have occurred otherwise. We also found that many of the collaborations in the Government and
Wildlife sectors are working to address regiasaues, bridge crossectoral interests, and

promote interactions across different decismoaking and organizational levels. Because climate
impacts span regions with similar ecosystems and economies,-fegimed efforts that entail
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pooling togethea broader set of resources and expertise could be an effective strategpdor
a significant first step towardsenhancing adaptive capacity.

10.3.2 Existing networks to support climate change activities

Education and outreach activities initiated by exgspartnerships have served primarily to

increase awareness of climatee | at ed i ssues or promote related
primary clients, audiences, or constituent groups. One effort in the Wildlife sector has centered

on advocating the actiaarticipation of sportsmen in the climate discourse. By utilizing the
membership lists of organizations like Trout Unlimited, Ducks Unlimited, National Wild Turkey
Federation, and other hunter and angler grou
disseminating alotofinformatio t o ci t i z ens articipantfremtkdiCat es . 0 (
Wildlife Federatior) A Listserv linking the members of local and regional land trusts and
conservancies provides information and educational opportunities tadbgt@f Forestry

stakeholders. Forestry extension and outreach agents advise landowners and other forestry
stakeholders about best practices related to cliotetegdassues, such as urban tree

management.

P
S

Collaborative researdias brought together acawlie colleagues as well as researchers from
government agencies and other organizations. Specific projects mentioned by interviewees
included the NC Sea Level Rise Impact study, climate impact assessments, developing strategies
for adaptation or resiliencand the gathering of information and data to aid resource

management and planning. Frequently identified research activities include making knowledge
about climatechangescience available to those that may be interested or need to remain abreast
of new nformation for their jobsGoing forward, grants and other financial incentives will

continue to be important components of creating and maintaining research partnerships across
the Carolinas.

The USFS 8uthern Research Station (SRBated in Asheville, North Carolina, is a key
provider of information to Forestry stakeholders and decisiakers in the region. Established

in 1921 (Josephson 1989), the SRS has a long history of conducting research and working with
forest managers drlandowners. The specific research mission and tasks of thar8RS

develop information, assessmerisdtools about forest conditions, disturbances, and health
issues that are relevant and useful to forest resource management. Having a specifit focus
forest management lends itself to interactions withsi@eimakers that focus specifically in this
area SRS personnel interact with and provide information to a wide group of forestry
stakeholders, including, the Southern Group of State Forestdesagencies, forestry schools,
academic and government researchers, stakeholders and detaiers in USFS Region 8
(national forest system representatives, land managers, private stakeholders/landowners).
Researchers connect with decisimakers throulg reports, conferences and workshops, and
personal contacts. One role of the SRS is to develop decision support tools for forest resource
and land managers. Specific examples include the Southern Forest Futures Project and The
Template for Assessing ClineeChange Impacts and Management Options (TACCIMO). The
Southern Forest Futures Project looks at multiple scenarios, including climate, timber prices,
market, and land use to assess future conditions for forest resources. TACCIMO ibaseetb

tool that ircludes a searchable database of forest management options and climate change
impacts to forestandprovides corresponding scientific literature and references. The Eastern
Forest Environmental Threat Assessment Center (EFETAC) is a research unit wishihHsR
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center conducts research to look at environmental threats (including air pollution, disease,
climate change, land use change) to forests.

While many of the decisions made in the sector da¢e to climate, one participawho works

with the UDA Forest Service SR&ot ed: fAwe are | ess about monit
atmospherics and things like that then we are managing the aredp e 0 . However, thi
al so recogni zed -itrhadl itehretye lheadv et diaexatteacH d e x i st i
activities to include climate chaeageegadng r el
forest management) also makes it easier to focus on new research efforts or activities. Providing
climate change information and related expeitsan increasingly important activity, as national

forest managers have been mandated to incorporate climate change impacts into strategic plans

and as other agencies and landowners frequently request the most current information about

future change for #ir longterm planning. SRS clients also confirmed why the organization is a

trusted and credible source of information for teetgr. One participamtoted that working with

the SRS has fAéopened a |line of commRAlfeelat i on
much more comfortable now calling up some of these research folks and going, hey, can you

|l ook at this, so I think in that aspect it ha
Carolina Forestry Commi s s igoadr researchifaboatithe dalugiot we h
fire prevention] coming out of the SRS of the forest service that has helped us justify what we

are already doing, but really quantifies it i
emphasized the role of SRS iropiding tools and data.

a

Interviews indicated the value of other venues for informagiwering, disseminating climate
information, understanding concerns and interests of other groups, and learning about climate
changeactivities occurring in the region. Several interviewees highlighted participating on
advisory committees with some serving on more than one. Many times advisory committees
are comprised of diverse individuals to ensure that various interests arepuegiented.

Convening different groups and organizations can serve a bridging function within and across
sectors. Similarly, efforts to improve interagency coordination have led to opportunities to
address climatehangeconcerns and incorporate climateengeissues into existing

management structures. Interagency coordination often involves information sharing,
collaboration to reduce duplicative activities, and the pooling of resources or expertise. The
sharing of success stories can help illuminate fr@stices, tools, or methods that are being

utilized to achieve goal s. Such efforts aim
working on, or are least informed and aligned with, other organizational priorities and working in
acollaborate f ashiono (Wildlife sector participant)

The North Carolina Interagency Leadership Team (ILT) is an example of an interagency
collaboration that has influenced the climate discourse across North Carolina. The team is
comprised of six state agencies (Nata r ol i naés Departments of Agri
Services; Commerce; Cultural Resources; Environment & Natural Resources, and

Transportation; and the North Carolina Wildlife Resources Commission) and five federal

agencies (USACOE, NOAA Fisheries Seryibepartment of Transportation, EPA, and US Fish

& Wil dlife Service). The |1 LT has beeadnange Al ead
issues in North Carolina. The initial driver to form the group was to facilitate the implementation

of transpotation projects in the state. Bringing together multiple agencies in a collaborative

manner would ensure that any concerns would be resolved and that highway projects would be
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supported by the different member agencies. One member in particular advoatatbib t
multiple-agency group provided a unique opportunity to congidera collaborative mannér

how climate change would affect transportation projects, as well as other agency interests and
programs across the state.

In March 2010 the LTWIth NDENR sponsored the conference:
Carolinasbds Fut ur e: i thesmrost widely ref€renicenh eohfereraf@ong st i on o0
study participantacross dlsectors in North Carolina (NZENR 2012). The intent of the

conference was to encagre planners and resource managers to incorporate climate change into

their longterm planning decisions. The workshop convened-tgatd and nationalhknown

scientists and over 400 decisiorakers. Many interviewees discussed the significance of the

eent. One government planner stated that nAéit
climate change adaptation for atechnical personneleveed d 6 (st udy parti ci pa
NC municipality). A representative from the Tourism sector foumak the conference provided

Afan opportunity for us to talk to emergency r
regional planners, local planners, and kind of learn what they are doing. Those are organizations

that do not typically interactwt h t he touri sm industry. o

Meanwhile, in 2010, NOENR was charged with coordinating a state agency effort to identify

key climate change concerns and assess what plans or programs need to be in place to prepare

for expected effects of climate change (NC&010b). The intent of the effort is for every

agency to incorporate climathangeconcerns and information into their regulatory and

planning programs. Agencies were asked to assess what they are doing to adapt to climate

change, if what they are doimgysufficient, and if not, identify possible actions. This information

was compiled into a report for the North Carolina Environmental Re@iemwmission in

November 2011 (NDENR 2011) NCDENR continues to provide information to interested
decisionmakers hirough a listserv and information on the Clinea€hange Initiative website
(NCDENR 2012). Onememberf t he | LT stated that these var
morphed into an integrated planning efforto (

10.3.3 Activities and Resources That Help to Build Networks

Interviewees highlighted two key factors that have helped to build and support climate networks
and activities in the Carolinas: 1) conferences and workskdpsh were revealed as a primary
source of kmate information in the cluster analy¢see Section10.2.8nd 2) access to funding
opportunities and partners.

While a search for broadr crossscale events that specifically addressed cliroaange

science, impacts, or societal responsesrevealed vy f ew exampl es (see NAAs
Questiono conference described above), confer
the interviews and discussed consistently across all sectors. Many of the events discussed in the
interviews, which include climaterelated topics, occurred within sectors or on smaltales.

Examples include the National Estuarine Research Reserve Coastal Training Program

workshops, specific sessions at annual meetings of professional associations, and special events
thataddressed energy, biomass development, green business, or sustainability topics.

Conferences and workshops are considered beneficial because they not only provide education

and training (e.g., regarding best management practices) but also provide pastiwifaaccess

to diverse organizations within their sectors and generate opportunities for them to network and
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foster relationships with scientists, climate information providers, and other local and regional

groups outside their sector. Such events fasititate information sharing. One interviewee from

a North Carolina stateparkot ed t hat fAmost of the i nformatio
originated from that conference [ Southern App
contacts obtairgefrom the workshop included representasiwf the NCDCNOAA, and the

USFWS. Sever al conservation groups in North C
workgroup of all the organizations working on climate and there were probably 36 leads in that
workgrauprepreseni ng 12 t o 16 oartigigant fraathe NCoMildlifé (st udy p
Federatioin Connections to professional networks, collaborations, and conferences outside of

the Carolinas allowed some interviewees to obtain new information about todsaedies to

address climate concerns which they subsequently applied to their work or disseminated to

others.

Many interviewees involved in project development and implementation highlighted the
importance of funding in supporting local and regionalnEships involved in those projects.
While the federal government appears to be a main funding source for climate related projects,
interviewees also referenced grants from private (Duke Energy) anorofin(The Nature
Conservancy (TNC), Ducks Unlimitedrganizations. Grant programs may encourage or even
require that regional collaborations or partnerships be included in project proposals. Two
examples from the Government sector and one example from the Wildlife sector illustrate how
funding opportunies are instrumental in providing incentives for local and regional partners to
address climate concerns in a collaborative manner.

The Energy Efficiency and Conservation Block Grant (EECBG) Program, initially funded by the
American Recovery and Reinvestméat of 2009, has been a major source of funding for
government entities to invest inergy efficiency and GH@mission reduction projects.
According to the US Department of Energy, the
counties, states, terriies, and Indian tribes to develop, promote, implement, and manage energy
efficiency and conservation projects and programs designed to: Reduce fossil fuel emissions
Reduce the total energy use of the eligible entitreprove energy efficiency in the

transportation, building, and other appropriate sectord Create and retain pld  QOES

2012). In addition, one of the desired outcomes highlightéaelBECBG application process

i nvol ves #fi mpr ov e drelated potictes ancaptogramzass jlirisdectoeal g y
levels of governance and with other local and community level programs in order to maximize
the impact of this programdnong t er m | o ©O9E 201R2). Overallj theiCardintas ( U S
have received $89,499,500 in EECBG funding (Sateld 10.6 below for details). Numerous
interview participants stressed that this funding was essential in allowing their communities to
conduct energy efficiency and emissions inventdhaslikely would not have happened

without the financial resources.
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Table 10.6 EECBG Funding Allocations in the Carolinas

Total EECBG Funding
Nort_h Sou'gh Allocated to the
Carolina Carolina .
Carolinas
# of Cities Receiving Funds 22 10
Total Funding Allocated to Cities $28,461,700 $6,220,500
# of Counties Receiving Funds 10 10
Total Funding Allocated to Counties $8,663,300 $15,635,200
StateLevel Funding Allocated (In addition  $20,925,300|  $9,593,500
to city and county funding)
Total Funding Allocated $58,050,300 | $31,449,200 $89,499,500

Sourcehttp://wwwl.eere.energy.gov/wip/eecbg.html

The US Department of Housing and Urliae v e | o pSostaimablé Gommunities Regional

Planning Gran(SCRPQ Program has been another influential motivator for regional

cooperation to address community priorities related to sustainability. The SCRPG Program
Asupports metropolitan and multijurisdictiona
economicand workforce development, transportation, and infrastructure investments in a manner
that empowers jurisdictions to consider the interdependent challenges of: 1) economic
competitiveness and revitalization; 2) social equity, inclusion, and access ttuojtyp3)

energy use and climate change; and 4) public
2012). In particular, the program places a high priority on collaborative partnerships at the

regional scale and emphasizes the desire to incorporate sediarge of public and private

sectors in proposed sustainability efforts (e.g., arts and culture, recreation, public health, food
systems, regional planning agencies and public education entities). Four successful SCRPG

awards have been allocated in therdlinas (See Table 10.7 below). Study participants noted the
role of the program in instigating collaborat
in 2010 and we formed real quickly in 2010 to get an application in. We were not funded but we
continued to meet over the course of the year to strengthen our partnership and become more
prepared whenever the 2011 application was av
NC).

Table 10.7 SCRPG Grantees in the Carolinas

Partnership Name State Year Awarded | Amount Allocated
Land-of Sky Regional Council North Carolina 2010 $1,600,000
(www.landofsky.org
Piedmont Authority for Regional North Carolina 2010 $1,600,000
Transportatiorfwww.partnc.ory
Centralina Council of Governments North & South Carolina 2011 $4,907,544
(www.centralina.ory
Cape Fear Council of Governmts North Carolina 2011 $1,130,000
(www.capefearcog.ojg

Total Allocated in the Carolinas $9,237,544
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Source:

http://portal.hud.gov/hudportal/HUD?src=/program_offices/sustainable housing_communities/sustainable
unities_regional planning_grants

* For project descriptions please see this website.

The Alligator River National Wildlife Refuge project illustrates how access to networks and
funding can directly lead to capacityilding efforts. The refuge spans 18d0 acres in the
AlbemarlePamlico Estuary in North Carolina. TNC and the USFWS are collaborating to
evaluate how different adaptation strategies may increase the resilience of the refuge and other
coastal ecosystems to sea level rise;water intrusim, and coastal erosion. While TNC and
USFWS are directly involved in the adaptation initiatives and provide the necessary human
resources and expertise, the participation of funding partners and other organizations were
critical in obtaining the resourcés implement and manage the project. Funding partners include
Duke Energy with donated $1.25 million to the project and a private donor who contributed
$250,000. Other funding sources include a Southeast Aquatic Resources Partnership/NOAA
Communitybasedrestoration Program grant, a TNC/NOAA Commuiigsed Restoration
Program grant, the Albemasigamlico National Estuary Program, a Wildlife Conservation

Society Wildlife Action Fund grant, and several other smaller donations. In addition, the project
alsorequired permits from the USACOE because the refuge is located in a wetland environment.

Permits were required through the stateb6s Coa

activities €.g, oyster reef construction) occurring in the sound.
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11 Cross-Sector Comparison

11.1 Introduction and Chapter Overview
This chapter assumes a broad systematic approach towards analyzing the similarities and
differences that exist among the five sectors reviewed for this study. It compares and contrasts
climate concerns amtitical decisions, major areas of climateangeactivity and the framing of
these activities, factors that constrain and facilitate climiag@geaction, and prominent needs
and recommendations across all sectors of this study. A focus on these threader and trends
provides insight into the major climate concerns, current levels of action, and future capacity of
the Carolinas region to adapt to future climate change.

11.2 Climate ChangeConcerns
Key climaterelated events and impacts most often citethterviewees included sea level rise
and flooding, drought, temperaturglated concerns, and hurricanes and tropical storms.
Climaterelated concerns are general in nature in terms of future climate scenarios, while
concerns regarding the direct andiredt impacts caused by these phenomena are more-sector
specific. There are distinguishing similarities between various sectors in regards to specific
climaterelated events and impacts of interest, namely the need for increased regional modeling
to improwe climate change projections, which would in turn provide more regionally specific
information about potential impacts. Participants often described a linkage from these concerns
to potential economic repercussions in their sector. The set of conceeassréfe crossutting
issues in the Carolinas regarding land management, water resources, and coastal management
and the impacts a changing climate will have in future planning for these areas.

Concerns about sea level rise and coastal flooding cerdereapacts to infrastructure, runoff

and drainage issues that would in turn affect water quality and quantity, saltwater intrusion,
ecosystem transition, and loss of land due to erosion and flooding. Impact concerns highlighted
within the Government and W& sectors were more focused on infrastructure, degradation of
water quality, and runoff and drainage issues. Forestry, Tourism, and Wildlife interviewees more
often voiced concerns regarding lamsk planning and management in preparation for ecosystem
transitions caused by sea level rise and flooding.

Drought was the second most often cited climate change concern among study participants. Here
there was a more pronounced distinction among sectors. Government and Water sector
interviewees tended to emplmesthe impact of drought on the availability of water resources for
various consumption needsg.,human, agricultural, and industrial. On the other hand, the

Wildlife and Tourism sectors were focused more on the impact of drought on wildlife habitats.
Drought impacts on forests and consequent increases in the availability of wildfire fuels were
major concerns within the Forestry and Tourism sectors. All sectors shared concern over the
impacts on ecosystems and population centers from hurricanes, ltedpiozs and severe

weather.

Temperatureelated concerns were highlighted mostly by the Tourism and Wildlife sectors, both
emphasizing impacts on ecosystems but for different reasons. The Tourism sector was more
concerned with the availability and appeatourist events, programs, or destinations due to

colder winters and hotter summers. Wildlife sector interviewees focused on ecosystem response.

A participant from the Wi ldlife sector stated
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