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Target Audience

PINEMAP’s target audiences include industrial and non-industrial forest landowners in the Atlantic and Gulf coastal states from Virginia to Texas, plus Arkansas and Oklahoma; graduate and undergraduate students and secondary teachers and students throughout the southeastern U.S.; and climate and forest researchers and Extension agents and staff throughout the southeastern U.S. Target audience outreach efforts conducted in 2015 are described below.

Southeastern Forests and Climate Change: A Project Learning Tree Environmental Education Secondary Module
Using feedback from the summative evaluation, workshop participants, and Project Learning Tree (PLT) coordinators and facilitators, the PLT/PINEMAP secondary module, Southeastern Forests and Climate Change, was revised and reprinted in October 2015. PLT coordinators from the southern states, as well as coordinators from 10 states outside the region, preordered a total of 2,600 books to use in future workshops. Using funds from mini-grants distributed through National PLT or external funding, more than 700 educators received training or information about the module through workshops or presentations from October 1, 2014 to October 1, 2015. Some of those participants have also registered on the module website. In addition, the module website is reaching new audiences—interested individuals who can gain access to the module activities and training materials without attending an in-person event. Currently, more than 375 individuals are registered on the module website. An online survey is being conducted to assess the effectiveness of the module. Website users, workshop participants, and all individuals who received a module by mail are being asked to complete the survey. The summative evaluation with 32 teachers from 10 states in the region was completed in June. Data from more than 1,200 students was collected and is being analyzed regarding changes in student knowledge, hope, and systems thinking skills. Additional research activities in systems thinking and a literature review of climate change education are in progress.

PINEMAP Undergraduate Fellowship Program 
The PINEMAP Undergraduate Fellowship Program, each undergraduate is paired with a PINEMAP graduate student mentor and participates in a distance course following completion of the 12-week, full-time summer internship. The program vertically integrates undergraduates, graduate students, and faculty with the potential for each participant to be exposed to a variety of research interests, skillsets, and learning experiences. In 2015, 15 undergraduate fellows from across the eastern United States, California, and Quebec were paired with 14 mentor researchers at 7 universities. After the summer internship, fellows participate in a three-credit distance Effective Communication Skills course conducted synchronously over the Internet using web conferencing software.  The class meets formally for one hour each week during the fall, and students complete assignments outside of class to learn interpersonal written, oral, and nonverbal communication skills through multimedia, readings, and self-reflection.  Students put these skills to use when writing an abstract and creating scientific poster and PowerPoint® presentations based on their summer research. Additionally, students develop and give presentations to secondary public school audiences. Eleven of these undergraduates are currently participating in the distance education course and began delivering presentations to public secondary school students and groups in October. Three undergraduates will participate in another offering of the distance education course during spring 2016 to complete their fellowships. The number of presentations is estimated at a similar level as the last cohort of 12 undergraduates, who gave 81 presentations and reached a total of 1,518 students. Research and evaluation on this program is in progress, with a research plan approved and data collection documents in development.

Forest Research Cooperative Outreach Efforts
Forest industry cooperators were reached through annual reports, research presentations, and field tours at annual contact meetings conducted by the 8 regional University-Corporate-Governmental Research Cooperatives: Cooperative Forest Genetics Research Program, North Carolina State University Cooperative Tree Improvement Program, Forest Biology Research Cooperative, Forest Modeling Research Cooperative, Forest Productivity Cooperative, Plantation Management Research Cooperative, Southern Forest Resource Assessment Consortium, and Western Gulf Forest Tree Improvement Program.

The December 2015 Western Gulf Silvicultural Technology Exchange (WGSTE) workshop focused on disseminating new knowledge, tools, and strategies to industrial and large-scale silviculturists working in the Western Gulf region of the U.S. This is an especially important venue for outreach because the effects of climate and climate variability on southern forests are particularly hard-hitting here. PINEMAP has established a permanent committee to guide this effort consisting of not only PINEMAP members, but also, non-PINEMAP funded universities and agencies in the Western Gulf including the Louisiana State University AgCenter, Stephen F. Austin College of Forestry, and Louisiana Tech School of Forestry.  To date, PINEMAP information has reached 72 silviculturists through the WGSTE representing 9 million acres – 5 of those million in pine.  

PINEMAP is driving efforts in adaptive silvicultural training for state agency foresters to inform foresters of the latest research and tools so they can transfer information to their clients and impact forest health, resilience, and productivity. The program was initially tested with 16 foresters in the Texas A&M Forest Service, who have already incorporated the new strategies into their forest management plans and used new decision-support tools to guide landowners. An additional 30 participants attended 2 agency training events in September and October 2015.

Non-Technical Summary
Over the last 50 years, cooperative research on planted southern pine management among SE U.S. universities, government agencies, and forest industry has developed and facilitated the widespread implementation of improved genetic and silvicultural technology. The impact of the regional research cooperatives is difficult to overstate, with current members managing 55% of the privately owned planted pine forestland, and producing 95% of the pine seedlings planted each year. Our team includes the eight major forestry cooperative research programs, scientists from nine land grant and three 1890s institutions, the US Forest Service, and climate modeling and adaptation specialists associated with the multi-state SE Climate Consortium and state climate offices. Our goal is to create and disseminate the knowledge that enables landowners to: harness planted pine forest productivity to mitigate atmospheric CO2; more efficiently use nitrogen and other fertilizer inputs; and adapt their forest management to increase resilience in the face of changing climate. We will integrate our team's infrastructure and expertise to:
1) develop breeding, genetic deployment and innovative management systems to increase C sequestration and resilience to changing climate of planted southern pine forests; 2) understand interactive effects of policy, biology, and climate change on sustainable management; 3) transfer new management and genetic technologies to private industrial and non-industrial landowners; and 4) educate a diverse cross-section of the public about the relevance of forests, forest management, and climate change. These efforts will enable our stakeholders to enhance the productivity of southern pine forests, while maintaining social, economic, and ecological sustainability. 

Accomplishments
Major goals of the project
The overarching goal of this project is to create, synthesize, and disseminate the knowledge necessary to enable southern pine landowners to harness forest productivity to mitigate atmospheric CO2 and to more efficiently utilize nitrogen and other fertilizer inputs, and to adapt their forest management approaches to increase resilience in the face of changing climate. This project is large and complex, with diverse and numerous expected outputs. In general, outputs will fall within six broad aim areas, with examples as follows: 1. Establish monitoring network and develop standardized methods for measuring carbon, water and nitrogen footprints of southern pine management systems. Assessment of climate, soil & management impacts on soil greenhouse gas fluxes. Establish regional C, nutrient, H2O baselines and responses to management. Produce regionalized estimates of water use efficiency for application in stand-to-regional process models. 2. Develop multi-scaled modeling program to assess forest management systems. Predict C pool dynamics at varying scales for alternative land use, management, & climate scenarios. Improved process and hybrid models parameterized from network measurements. Improved growth & yield models with climate inputs & C balance. Regional map of potential climate or anthropogenic limitations to productivity. Assessment of tradeoffs among regional C sequestration, forest products, & maintenance of ecosystem services.  3. Analyze productivity & adaptive traits in breeding and natural populations of southern pine. Discover alleles associated with water relations, growth & nitrogen responsiveness. Molecular tools for accelerating tree improvement and deployment. Region-wide cross population for southwide field test. Genetic deployment guidelines for altered climate scenarios. 4. Conduct life cycle, policy & economic analyses of regional forest management. Regional market impacts based on business-as-usual assumptions. Document landowner adoption of mitigation and adaptation strategies. Life cycle inventory analysis within forest & various management strategies. Cradle to gate life cycle inventory for wood products, pulp & paper products. Bioeconomic models of nontimber market ecosystem services. Landowner & regional economic assessment of altered disturbance risks. 5. Create educational resources & training programs. Development, testing and distribution of new Project Learning Tree module. Web-based course in multidisciplinary research for graduate students. Distance course for UG intern/educators. 6. Extension programming combining climate & forest management expertise. Comprehensive project website. Newly-developed forestry Extension/climatologist partnership. Comprehensive decision support system integrating project research outputs.

What was accomplished under these goals?
Pine Integrated Network: Education, Mitigation, and Adaptation Project (PINEMAP) focuses on the 20 million acres of planted pine forests managed by private landowners in the Atlantic and Gulf coastal states from Virginia to Texas, plus Arkansas and Oklahoma. These forests provide critical economic and ecological services to U.S. citizens. PINEMAP's overall goal is to create, synthesize, and disseminate knowledge that enables southern pine landowners to manage forests to increase carbon sequestration by 15% by 2030; increase the efficiency of nitrogen and other fertilizer inputs by 10% by 2030; and adapt forest management approaches and plant improved tree varieties to increase forest resilience and sustainability under variable climates.

NIFA funded PINEMAP to produce and disseminate the knowledge necessary to better manage planted southern pine forests in a changing world. PINEMAP is charged with producing real-world outcomes, and, accordingly, our research and deliverables are structured around a set of outcome themes:
· Increased carbon (C) sequestration from silvicultural and genetic enhancement of productivity and efficiency of fertilizer use, and resilience to climate variability and disturbance.
· Engaged and literate public with the capacity to make informed, practical decisions related to climate, forest ecosystems, and forest management.
· Public policy that supports sustainable management of planted pine under future climate scenarios.
· Enhanced capacity for regional, interdisciplinary collaboration among climate and forest scientists and Extension and education professionals.
· Enhanced connections between corporate and noncorporate forest landowners and forestry and climate researchers and education and outreach professionals.
· A more robust and resilient forest-based economy in the Southeast U.S.
· These outcomes and impacts will be achieved through the project's integrated research and education programs.

The silviculture and ecophysiology team has measured carbon and nutrient pools and fluxes, collected data that quantifies the climatic, soils, and management impacts on carbon sequestration in planted pines. Researchers assembled a dataset of 1200 soil samples to understand the variation of bulk density with location and depth, calculated net primary productivity of all 125 Tier II sites, completed submission of 2014 sap flux data for TerraC, analyzed remotely sensed LAI phenology data, and published a final cross-site analysis of eddy covariance and transpiration. We are incorporating the abovegraound and soil forest floor carbon and nitrogen use efficiency and trace gas data into our decision support system. We continue to explore leaf water potential, hydraulic conductance, and carbon isotope discrimination, as well as fine root distribution changes with treatment.  We established an experiment to refine estimates of forest floor contribution to CO2 efflux, and delivered outputs of Rs to modelers. We are exploring Rh:Rs changes with age, season, and treatment, completed a study of linkages between soil microbial processes and litter chemistry, and are completing the life cycle analysis of carbon emissions from practice. 

Modelers analyzed how management and climate impact stand and regional carbon sequestration, productivity, and resilience. We developed recalibrated 3-PG for site index/ fertility rating data, refined the SSURGO SI map and extracted and aggregated region-wide soil and side index inputs to the HUC-12 level, expanded the range where feasible, and incorporated the effect of CO2 on photosynthesis and stomatal conductance. We are using data assimilation to refine the 3-PG priors. The growth and yield group has incorporated the finalized CO2 fertilization and dynamic site index model and completed runs for all management and climate scenarios. The WaSSI gropu has completed baseline runs for all climate models and scenarios and incorporated short term CO2 fertilization impacts, is combining them with new analyses of total ET to evaluate the long term impacts of elevated CO2 on WUE and LAI to improve parameterization as a two component model, and have developed ecosystem respiration models. Community Land Modelers have modeled output from one RCP and have calculated absolute and delta carbon stocks. Further comparison of model simulated Rh to observations are underway. The DayCent group has been parameterized and calibrated for Tier II and Tier III sites. The SRTS group has completed baseline runs with WaSSI and refined protocols with 3-PG.

The genetics team is using phenotypic data on the ADEPT2 clonal trial and seedlings from the same clones to test for genotype-phenotype associations, using close to a million SNPs. 45 SNPs were associated with phenotypic traits of interest. We are conducting electrolyte cold hardiness tests in 2 locations to quantify risk for seedling movement outside previously recommended locations. We have conducted genotyping by sequencing on the PSSS trial to be coupled with marker-trait association mapping. We are testing the relative value of estimating genetic covariance separately for gene function vs. regulation using families from the LGEP and have found that about half of variation in genetic values of seedlings is due to gene expression covariance. We are coordinating methods among the three genetics cooperatives to improve future breeding applications. We are refining statistical modeling approaches and targeted genotyping methods, as well as mapping regions of gene regulation to add significant value to the PineRefSeq draft genome for future breeding efforts. We completed and launched the seedling movement tools as part of the PINEMAP DSS.

The economics and policy team assessed the willingness of stakeholders to accept carbon offset payments, completed our regional survey of NIPF landowners and are analyzing the patterns of their climate change and carbon sequestration attitudes to improve communication efficacy, assessed the distributional effects of socio-economic and ecological determinants of forest carbon stocks in Florida.  We also determined the efficiency of loblolly pine forest plots in the provision of timber, carbon sequestration, and species richness under climate change, have assessed the implications of future climate-change related disturbances on landowners’ current harvesting decisions. We have created an economic forest stand level model to link 3-PG based productivity outputs with economic rents, optimal rotation age and C sequestration in situ. We are developing a regional survey to determine public preferences for ecosystem services to predict support for a hypothetical forest program aimed at sustaining forest based ecosystem services.
The education team has educated graduate and undergraduate students, and high school teachers and students, on climate science, forestry, and interdisciplinary research. PLT is an education curriculum that K-12 teachers can use to teach required classes, using trees and forests as the context for lessons. The 2nd edition of the module was completed (August 2015), printed (October 2015), and 2,600 books were distributed to PLT state coordinators within the southeast and in 10 additional states, for a total of more than 5,000 books distributed. We awarded mini grants to support 34 workshops and 650 participants throughout the southeast. A total of 57 workshops with 1140 participants have been conducted. The student pre and post knowledge survey, systems survey, and hope surveys were developed, tested, and finalized for both formative and summative purposes – 76 teachers and 2073 students have submitted surveys. A workshop pre/post survey and web user survey was developed, pilot tested, and finalized. We launched a literature review of climate education for community adaptation in June 2015 as part of the anecdotes to evidence initiative to serve as a resource to improve the efficacy of future Extension programs and educational materials.

The Extension team provides stakeholders with knowledge to address climate change mitigation and adaptation issues. The Extension team has partnered with state climatologists and Extension foresters and faculty to create a PINEMAP Extension network in the Southeast to develop and distribute fact sheets and conduct regional workshops.  We are developing eXtension modules for the Climate Science and Forests Interaction Community of Practice (CoP);  have partnered with the Southeast Regional Climate Hub (SERCH) to broaden the outreach impact of our research results; have created fact sheets and web-based education modules. 

The PINEMAP Decision Support System (DSS), a web-based, open-source set of current and future decision support tools and educational materials to assist stakeholders in management of pine, while reducing risk factors of pests, disease, and climate change, is now live.  Along with the seedling movement tools, we have completed our climate risk and opportunity web tools that use the MACA downscaled data from 20 global climate models (including baseline and/or future data; daily, monthly, and annual time step; min/max temperature, precipitation, wind speed, specific humidity, and solar radiation; available at the PINEMAP regional scale, state scale, or HUC12 scale; and RCP 4.5 or 8.5 emission scenarios). We are working with the modeling team to translate their model results into a suite of productivity tools, site index, and soil maps. We will continue the beta testing process to clarify FAQ needs and stakeholder preferences to improve our tools prior to final release.

We have produced 14 forestry webinars, which have been viewed by 739 users. More than 12 landowner factsheets have been completed in the past year, and 22 are under development.  PINEMAP information has been disseminated to 350 foresters, extension agents, and landowner through five adaptive silviculture workshops.  Ten other workshops have been conducted – details are in the outputs section. We have established the initial format for our Guidebook to Managing for Resilient Forests and are developing materials for inclusion.

What opportunities for training and professional development has the project provided?
As of December 2015, 64 graduate students, 54 undergraduate students, 15 postdoctoral research associates, and 30 professional and technical staff have been trained under the PINEMAP project. 

The PINEMAP Undergraduate Fellowship Program pairs students with mentors over a 12-week, full-time summer internship which vertically integrates undergraduates, graduate students, and faculty with the potential for each participant to be exposed to a variety of research interests, skillsets, and learning experiences. In 2015, 14 undergraduate fellows participated in the program. After the summer internship, fellows participate in a three-credit distance course, Effective Communication Skills. Students learn interpersonal written, oral, and nonverbal communication skills through multimedia, readings, and self-reflection, and then put these skills to use by writing an abstract and creating scientific poster and PowerPoint® presentations based on their summer research. To date, 44 students made 281 presentations at 64 schools, reaching 91 teachers and 5990 students. 

PINEMAP faculty, staff, and graduate students attended and presented at a number of national and international conferences including but not limited to the 33rd Southern Forest Tree Improvement conference, the Forest Productivity Cooperative IS Pine Working Group contact meeting, the 18th Biennial Southern Silvicultural Research conference, the Society of American Foresters annual national convention, the department of energy terrestrial ecosystem science meeting, SilviLaser 2015, the Soil Science Society of America Annual meetings, American Geophysical Union fall meeting, the southeastern forest and climate change workshop, the NACP and AmeriFlux Joint Meeting, the Western Gulf Silvicultural Technology Exchange, the Western Gulf Tree Improvement Program, the annual Ecological Society of America meeting, the Forest Genomics Symposium, The IUFRO World Congress, The IUFRO Forest Tree Breeding Conference, Plant and Animal Genome, the 21st International Symposium on Society and Resource Management, League of Environmental Educators in Florida, North American Association for Environmental Education Research Symposium, Association of Natural Resource Extension Professionals. Southeastern Climate Consortium, and the National Forestry Extension Meeting.
How have the results been disseminated to communities of interest?
In year 5, PINEMAP developed and published an annual report containing 24 articles summarizing research results and education and Extension programs. Hard copies were distributed to partners and stakeholders, and the report is available for download via the PINEMAP web site. The PINEMAP web site (http://www.pinemap.org) is a valuable outreach tool, and is continually updated with project updates, research results, and outreach materials.

PINEMAP faculty, staff, and graduate students attended and presented at a number of national and international conferences including but not limited to the 33rd Southern Forest Tree Improvement conference, the Forest Productivity Cooperative IS Pine Working Group contact meeting, the 18th Biennial Southern Silvicultural Research conference, the Society of American Foresters annual national convention, the department of energy terrestrial ecosystem science meeting, SilviLaser 2015, the Soil Science Society of America Annual meetings, American Geophysical Union fall meeting, the southeastern forest and climate change workshop, the NACP and AmeriFlux Joint Meeting, the Western Gulf Silvicultural Technology Exchange, the Western Gulf Tree Improvement Program, the annual Ecological Society of America meeting, the Forest Genomics Symposium, The IUFRO World Congress, The IUFRO Forest Tree Breeding Conference, Plant and Animal Genome, the 21st International Symposium on Society and Resource Management, League of Environmental Educators in Florida, North American Association for Environmental Education Research Symposium, Association of Natural Resource Extension Professionals. Southeastern Climate Consortium, and the National Forestry Extension Meeting.In addition, research was disseminated to corporate forestry partners via annual meetings and reports of the eight University-Corporate-Governmental Research Cooperatives: Cooperative Forest Genetics Research Program, Cooperative Tree Improvement Program, Forest Biology Research Cooperative, Forest Modeling Research Cooperative, Forest Productivity Cooperative, Plantation Management Research Cooperative, Southern Forest Resource Assessment Consortium, and Western Gulf Forest Tree Improvement Program)
Twelve Factsheets were developed, edited and distributed in past year, with at least 22 more in development.

The PINEMAP Extension team conducted trainings and workshops including:
The Joint Texas Forest Service, Texas Forestry Association and Landowner Council Annual meeting and Workshop on August 14, 2014 included a wide audience of professional foresters and landowners and covered the bases of managing for forestry in a changing climate.

The Texas Forest Service Natural Resource Conference on August 27, 2014  was geared towards a range of natural resource professionals, including foresters and other land managers and included components which addressed climate change and land management. 

Advanced Pine Silvicultural Concepts workshop on November 21, 2014 was for foresters in Texas, Louisiana and Oklahoma to learn more about the latest developments in silviculture. 

4-State Society of American Foresters Meeting (Oklahoma, Louisiana, Texas and Arkansas); January 27-29, 2015. The 4-state region of Society of American foresters hosted this three day workshop for SAF members to learn more about the latest forestry concepts. Eric Taylor, Aim 6 member, was joined by many PINEMAP researchers who spoke at this workshop.

Annual Forest Pesticide Conference Workshop; February 13, 2015. This workshop for professional foresters included components on increasing threats from diseases and insects from a changing climate. 

Growing Pines in Changing Times Workshop; April 2015, Tifton, GA. This workshop was co-organized by Aim 6 personnel with other relevant partners (such as the Georgia Forestry Commission, other extension foresters) and many PINEMAP researchers were brought in to speak. Nearly 100 people attended this one-day workshop in Tifton, GA and evaluations were very favorable with 25-70% knowledge gain depending on the topic. Additionally, 93% of evaluation respondents indicated that they would make management changes based on what they had learned at the workshop. Respondents indicated that they owned or managed over 2,000,000 acres of planted pine.

The Western Gulf Silvicultural Technology Exchange, December 2015 focused on disseminating new knowledge, tools, and strategies about pine-based silviculture to industrial and large-scale silviculturists working primarily in the Western Gulf region of the U.S. This event is crucial due to the unique climate conditions of the region and the concomitant impact to forest health and resilience. In other words, the effects of climate and climate variability on southern forests are particularly hard-hitting here. PINEMAP is sensitive to the greater urgency of adaptive silvicultural strategies in the Western Gulf region. PINEMAP has established a permanent committee to guide this effort consisting of not only PINEMAP members, but also, non-PINEMAP funded universities and agencies in the Western Gulf including the Louisiana State University AgCenter, Stephen F. Austin College of Forestry, and Louisiana Tech School of Forestry.  To date, PINEMAP information has reached 72 silviculturists through the WGSTE representing 9 million acres – 5 of those million in pine.  

What do you plan to do during the next reporting period to accomplish the goals?
The preliminary year 6 (March 1, 2016-February 28, 2017) PINEMAP work plan is provided below.

Aim 1 (Silviculture & Ecophysiology)
· Complete data collection at all sites
· Complete uploading all data into TerraC and to modeling group. 
· Calculate treatment effects on NEP, translate into response function
· Complete monthly Ec estimates and transfer to modeling group.
· Complete loblolly branch and root hydraulic characterization, and water use and stress characterization
· Complete Rh:Rs variation partitioning related to age, fertilization, weed control, seasonality, clonal variation, and planting density.
· Complete region-wide analysis aboveground and soil forest floor carbon and NUE and trace gases, incorporate into DSS.
· Complete LCA of C emissions from practice.
· Complete papers and/or outreach products for: region-wide NEP, region-wide sap flux, determinants of soil respiration variation, region-wide bulk density.

Aim 2 (Modeling)
· Continue incorporating downscaled climate and soils data to yield predictions of C pool dynamics at varying scales for alternative land use, management under the range of chosen climate scenarios.
· Complete refinement of 3-PG based on improved priors.
· Expand initial runs to all scenarios and models which incorporate CO2 and fertilization responses.
· Test runs of SRTS
· Incorporate final outputs into DSS

Aim 3 (Genetics)
· Complete genotyping of ADEPT2, CCLONES, and PSSSS populations
· Complete uploading of genetic variant data into TreeGenes
· Complete validation of alleles and genes associated with adaptive traits
· Complete marker-trait association mapping and genomic selection datasets from seedling trials.
· Complete best practices methods recommendations for screening and analysis based on PINEMAP project experiences.

Aim 4 (Economics & Policy)
· Final assessment of policies and programs that may affect C mitigation in planted pine forests
· Synthesis of landowner adoption of mitigation and adaptation strategies
· Finalize NPV and regional market impacts of adaptation strategies and of altered disturbance risks
· Complete regional survey on public preferences for ecosystem services.

Aim 5 (Education)
· Complete analysis of evaluation data and submit manuscript on Undergraduate Internship program.
· Develop and complete resource paper on approaches for enhancing climate education
· Continue to distribute 2nd edition of PLT module through workshops and trainings
· Complete summative evaluation of online Project Learning Tree Secondary Module participants
· Complete analysis of teacher and student evaluations and submit manuscript.
· Complete publications on hope, systems thinking, and worldviews.
· Complete recommendations for Extension programs and educational materials based on literature review.

Aim 6 (Extension)
· Facilitate development of presentations, factsheets, landowner workshops, and professional development webinars
· Publicize, test, evaluate the products above.
· Expand the reach of outputs through partnerships with SERCH, eXtension, and the Climate Science Learning Network
· Plan and implement online trainings on DSS tools and datasets.
· Create companion factsheets, webinars, and quick start guides for using DSS resources effectively.
· Develop, revise, and complete “Handbook for Resilient Southern Pine Forests”
· Incorporate, beta-test, and release map layers as they are completed.

Administration/Management
· Conduct monthly All Team PINEMAP virtual meetings 
· Plan and conduct 2016 Final Annual Meeting
· Finalize and publish year final annual report
· Plan and lead quarterly Executive Committee meetings
· Compile interim progress reports
· Compile information for final progress report and submit through REEport system 
· Continue updating PINEMAP external web site and intranet site with relevant progress updates, products, etc.
· Continue synthesis of team science and integration research data; draft reports and manuscripts

Participants
Actual FTEs for this Reporting Period

	Role
	Faculty and Non- Students
	Students within Staffing Roles
	Total by Role

	
	
	Undergraduate
	Graduate
	Post-Doctorate
	

	Scientist	Comment by Grace Crummer: Unchanged from last year
	8.6
	0
	0
	0
	8.6

	Professional	Comment by Grace Crummer: Revised grad student numbers down by 7 (# of theses and dissertations reported was 7) and post-docs by 2 (best guess on my end)
	7.1
	0
	30
	7.5
	44.6

	Technical	Comment by Grace Crummer: Unchanged from last year
	9
	6.6
	0
	0
	15.6

	Administrative	Comment by Grace Crummer: Unchanged from last year
	1.4
	0
	0
	0
	1.4

	Other
	0
	0
	0
	0
	0

	Total
	26.1
	6.6
	30
	7.5
	70.2



 

Products

Type Other publication  NIFA Support Acknowledged YES	
Citation
PINEMAP Year 4 Annual Report. 2015. http://www.pinemap.org/reports/annual-reports/PINEMAP_AnnualReport_press4v2.pdf


Product Type Data and Research Material

Description
Tier I Legacy Experiments
The Tier I legacy network consists of hundreds of existing silviculture experiments and growth-and-yield plots that blanket the region and provide extensive, spatially explicit information on regional variability and productivity. Industry/university cooperative research installations to include in the Tier I legacy experiments have been identified and archived data from these sites has been uploaded into the TerraC database.
Product Type Data and Research Material

Description
Tier II Active Experiments
The Tier II active experiments network consists of 127 sites distributed throughout the Southeast. These sites were selected to represent the range of climate, geology, and soil conditions in the Southeast and span a range of plantation ages (5 to more than 25 years) covering a progression of stand development. Principal treatments represented in the network include planting density, thinning, fertilization, and competition control. Sampling on all or a subset of locations in this network include biomass and carbon inventory; soil sampling; tree canopy light interception measurements; wood core sampling for 13C/18O analysis to determine water use efficiency; and assessments of soil carbon emissions, nitrous oxide emissions, and nitrogen uptake efficiency.  Data collection from Tier II sites is ongoing.

Product Type Data and Research Material

Description
Tier III
Throughfall Exclusion x Fertilization Experiments
The Tier III throughfall exclusion x fertilization network is made up of four research sites situated at the edges of the native range of loblolly pine. The four sites, located in McCurtain County, Oklahoma; Taylor County, Florida; Taliaferro County, Georgia; and Buckingham County, Virginia, capture the current range-wide variability of climate, precipitation, and productivity (Figure 3). The research sites range in planting date from 2003 to 2008, are unthinned, and were planted with a mix of genetic sources appropriate for each region. Treatments at the four Tier III sites consist of a factorial experiment:
•	Control (no treatment)
•	Fertilizer: fertilizer additions to achieve “optimum” nutrition
•	Throughfall exclusion: panels installed in understory to divert 30% of throughfall off the plot
•	Fertilizer + throughfall exclusion: combined fertilizer and throughfall exclusion treatment

Researchers at each Tier III site are measuring tree and stand growth, above and below ground carbon, changes in soil nutrient and water availability, whole-tree water use, leaf area development and canopy light capture, and soil carbon dioxide (CO2) efflux (partitioned into autotrophic and heterotrophic respiration).

Product Type Experiments, surveys, and data collection 

Description
Undergraduate Fellowship Program Attitudes Survey
The objective of this survey research is to identify changes in undergraduate student attitudes toward research as a result of participating in a full time summer research internship. Three cohorts of students (n = 30) have come through the PINEMAP Undergraduate Fellowship Program from 2012-2014. The survey was presented in a pre- and post-experience format, and it consisted of 24 Likert-type items (1 represented “strongly disagree” and 5 represented “strongly agree”) that integrated 17 items from the “Attitudes Toward Research” (ATR) Scale and 7 scientific-method oriented items. Responses for both surveys were completed by 21 students. From these 21 respondents, 14% were upcoming sophomores, 29% were juniors, 48% were seniors, and 9% were returning seniors. Females (52%) were the majority of respondents. Minorities comprised 34% of the sample with 10% of respondents not reporting a racial background and 56% identifying as White or Caucasian. Approximately 62% of respondents had no previous undergraduate research experience.  A Wilcoxon signed-rank analysis of data from 2012-2014 cohorts identified no significant differences for each factor (research use, negative attributes of research, positive attributes of research, and research understanding).

Product Type Experiments, surveys, and data collection 

Description
Hope Research
We developed a 14-item hope scale and administered the pre- and post- survey between September 2013 and January 2014. High school students (n=872) from 18 schools completed survey before and after their teachers conducted a package of four activities from Southeastern Forests and Climate Change (SFCC). Students were equally divided by gender (50% male); about 65% were 11th and 12th graders and 35% were 9th and 10th graders. Dependent t-tests were employed to understand whether or not feelings of hopefulness change after exposure to four activities from SFCC. Preliminary results suggest that engaging in the activities significantly increased students’ hope about resoling climate change. In addition, we conducted a factor analysis and a path analysis to empirically explore the determinants of hope. We revised the scale based on the preliminary analysis and pilot tested with about 50 high school students in January 2015. The revised hope scale was sent out to 45 summative evaluation teachers. Nine hundred and seventy seven high school students provided parents' consent forms and completed pre- and post- surveys before and after they participated a package of five activities from SFCC between January and June 2015. Data collected from summative evaluation enabled us to further test the reliability and validity of the scale. We calculated Cronbach's alpha (.835) and conducted exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) to assess the internal consistency of the hope survey. Three dominant factors delineated based on the covariance analysis. Paired t-tests were used (n=977) to compare the differences between students' pretest and posttest mean. Results suggest that hopefulness significantly increased among all packages. We used independent t-tests to compare the difference between groups and data revealed that the change in hopefulness was not a function of course, grade level, gender, or ethnicity.

Product Type Experiments, surveys, and data collection 

Description
Summative Evaluation
To determine the value of the final product of the secondary module, Southeastern Forests and Climate Change, the team conducted a summative evaluation during spring 2015. A total of 32 teachers from 10 states completed the evaluation process. The activities were grouped into three packages of five activities each based on thematic subject area content. Package 1 consisted of activities for biology classes related to carbon. Package 2 was designed for agriculture education courses and had content on forest management. Package 3 consisted of the systems-based activities and was best suited for environmental science courses. Pre and post content surveys for each package were used to measure student knowledge. Teachers submitted online surveys for each activity to provide feedback on how the activities worked with their students and offered suggestions, tips and edits that were incorporated into module website and reprint of the book (October 2015), and an overall survey that evaluated their experience with the module. Teachers submitted their survey responses and student data by the end of June 2015. Students (n=992) in each of the three packages demonstrated a significant gain in knowledge, with no difference associated with gender. 

Product Type Experiments, surveys, and data collection 

Description
SYSTEMS RESEARCH
The module emphasizes systems thinking skills to help students better understand large scale systems such as forests and climate and to increase understanding of complex environmental issues such as climate change. Each activity has a systems thinking connection section that highlights the skills, tools, and vocabulary utilized in that activity as well as systems-based discussion questions. There are also nine supplemental systems enrichment exercises available online that reinforce systems thinking skills. These activities are not directly related to the content, but offer opportunities for students to practice using different systems thinking tools such as behavior over time graphs, stock and flow diagrams, causal loop diagrams, and computer simulations. The evaluation team developed multiple choice questions to assess the basics of system dynamics which were included on the Package 3 pre and post content surveys. In addition, each student in Package 3 completed a pre and post systems survey. This tool included three open ended questions that explored how students perceived relationships among variables in complex systems. In order to ascertain a deeper understanding of how the students were thinking about systems after completing the activities, 21 students were selected to participate in in-person interviews. The interviews asked students to explain their thought process when answering questions about systems and they also constructed a systems diagram. The interviews have been transcribed and will be analyzed to determine the level of systems complexity used as well as proper systems terminology. The data from all three survey types (content test, systems survey, and in-person interviews) will be used to develop an assessment tool to measure systems thinking skills in students as well as help determine strategies for effectively incorporating systems-based instruction into science lessons to help students better understand the complexity of large-scale environmental issues. Preliminary findings show that students were not comfortable with proper terminology. While they might have been able to explain a feedback loop in the systems survey or interview, they often did not use that vocabulary. Further analysis is needed to determine if there was consistency across classes and states of terminology used.  

Product Type Experiments, surveys, and data collection 

Description
CULTURAL COGNITION AND CLIMATE CHANGE 
Previous studies have shown that science educators vary in their willingness to address climate change and their self-reported knowledge of the topic. To understand if and how personal or political values play a role in their professional opinions about climate change education and willingness to use instructional materials, we developed and administered an online survey to formal and non-formal science educators in five states (Florida, North Carolina, Arkansas, Pennsylvania, and Virginia). The survey included quantitative and qualitative measures and was used to evaluate respondents’ intentions to support climate change education, assess if and how those respondents’ intentions and desired curriculum content vary according to their self-identified worldview, and explore the barriers and advantages of integrating climate change education into meaningful cultural narratives. Among the 251 completed surveys, the largest number of respondents identified as formal educators (55%), who teach in public schools (51%) and teach biology (41%). The results of the study suggest that worldview values and personal beliefs about climate change have a significant influence on respondents’ intentions to support climate change education. These variables also exhibited a significant influence science educators’ preferred curriculum content, as respondents indicated higher intentions to support lessons that reflect their personal beliefs about climate change. Respondents of diverse perspectives agreed that climate change education can provide valuable opportunities to engage students in current issues, but formal educators perceive limited ability to provide these opportunities given the time and curriculum constraints of the education system. The processes and results of this research can be adapted and applied to diverse audiences or scenarios that require targeted and effective climate change communication strategies.


Product Type Experiments, surveys, and data collection 

Description
TEACHER EFFICACY
At each facilitator and educator workshop, pre and post surveys were distributed to participants. We developed and pilot tested the educator self-efficacy survey with 15 educators in summer 2014. The reliability of the self-efficacy survey was confirmed with Cronbach alpha at .94. Paired t-tests suggest that all three workshops significantly increased participants' self-efficacy in teaching about climate change. In addition, participants (n=85) indicated that it is very likely that they will use this educational resource in their future work, recommend this educational resource to their colleagues, and expand the coverage on climate change in their work. Several participants provided open-ended comments that indicated their satisfaction with the materials and the workshop. The survey is being used by facilitators at their workshops throughout the Southeast throughout the summative evaluation period. We are in the process of analyzing teacher efficacy survey across the settings and workshops. 

Product Type Databases

Description
HOW DOES EDUCATION ENHANCE COMMUNITY RESILIENCE FOR CLIMATE CHANGE?
As part of our literature review for and research with the secondary module and from our work with Aim 6 program development and evaluation, we have developed a useful perspective on the way educators can approach the highly politicized issue of climate change with audiences that may or may not agree with foundational assumptions. We have been asked by the North American Association for Environmental Education to join their national Anecdotes to Evidence initiative (March 2015) and have launched a process to conduct a systematic review of the literature as it relates to education and outreach and community climate resilience (June 2015). We are in the process of conducting a systematic review of the English-language, peer-reviewed, scholarly literature regarding the outcomes of climate change education. 

Product Type Experiments, surveys, and data collection 

Description
ESTABLISHING TRUST AMONG AUDIENCES
As PINEMAP engages in opportunities to share research findings with stakeholders and the public, Aim 5 is providing assistance to our colleagues by helping to explore strategies that build trust in the messenger and the message. To this end we enlisted the assistance of Andrew Hoffman who gave a webinar to PINEMAP faculty, staff and students (October 21, 2015) and collected data from forest landowners attending the Forest Insight conference in Valdosta GA (October 2015). We plan to continue this effort by listening to audiences in Arkansas and Illinois, and sharing our findings with PINEMAP in May and Extension colleagues developing a climate course in Minnesota.

Product Type Experiments, surveys, and data collection 

Description
Interviews were conducted with Extension agents in summer 2015. Understanding Extension agent perceptions of climate change will help PINEMAP better shape training workshops and materials to meet needs. We know that Extension agent perceptions mirror those of the general public (Monroe, et al. 2015). Interviews were conducted with Extension agent participants in SRECA (n=14) in forestry, agriculture, livestock and coastal sectors to better understand their climate-related needs and perceptions. Ongoing analyses of these interviews reveal that varying perspectives and depths of knowledge about climate change influence whether an agent is interested in and able to incorporate climate-related topics in their programs.  Despite this variation, agents from all perspective are interested in learning more about climate change. While interest in learning more on climate change is universal, specific topics for continued learning vary by perspective and sector.

Product Type Experiments, surveys, and data collection 

Description
Improving nutrient use efficiency is a joint effort between PINEMAP and the NSF Center for Advanced Forestry Systems. Under the auspices of the NSF project, 15N labelled fertilizers were used to determine N uptake by loblolly pine crop trees and the environmental fate of the fertilizer N at 24 locations across the range of loblolly pine in the South, and were co-located with selected PINEMAP Tier II and Tier III installations. Sampling of loblolly pine, other vegetation, forest floor and the mineral soil was completed in each plot and analysis of 15N in each ecosystem component will be completed by December 31, 2015.  We plan to integrate the Tier II and Tier III data with the 15N data, thus providing a comprehensive synthesis of the results.

Product Type Experiments, surveys, and data collection 

Description
The sap flux group has completed several years of real-time measurements of sap flow and plans to measure hydraulic conductivity and cavitation vulnerability of loblolly branches and small coarse roots for all Tier III sites and to link to results from cross-site sap flux analyses. The sap flux group will also characterize loblolly pine needle water potential, terminal stem hydraulic conductance and foliar stable carbon isotope (δ13C) discrimination at the VA Tier III site, detail the effect of throughfall treatment on fine root distribution to 15 cm, and improve needle level gas exchange measurements in response to VPD at VA Tier III site.  These measurements are critical for better understanding the mechanisms of the growth responses observed in these experiments.

Product Type Experiments, surveys, and data collection 

Description
Net primary productivity of 125 Tier II sites was calculated using measured diameter and heights, and allometric equations.  Once robust models of soil heterotrophic respiration are developed, we will finalize NEP calculations and treatment effects for inclusion into the DSS, models, and landowner outreach.

Product Type Experiments, surveys, and data collection 

Description
The estimation of heterotrophic respiration (RH) is essential for quantifying net ecosystem production (NEP). RH has been measured along with total soil CO2 efflux (RS) at Tier III and Tier II sites, and a consistent partitioning coefficient was found. However, we found growing evidence of systematic variability in the RH:RS partitioning as a function of factors including time of year, stand age, fertilization, competition control, and water availability. We are consolidating data into a useable form for the modeling team to allow for a fully dynamic estimation of ecosystem carbon balance.

Product Type Databases

Description
A region-wide dataset of RS has been reanalyzed.  A four-parameter model (temperature, temperature x moisture, bulk density, and soil nitrogen) explains 56% of the variance in RS.  A simple one-parameter model (temperature) explains 48% of the variance in RS.  Multiple datasets from across the region are being combined and analyzed to validate and further current models.

Product Type Experiments, surveys, and data collection 

Description
A study to further investigate how RH/RS changes with stand age and season was completed in central Virginia within the Appomattox-Buckingham State Forest (close to the Tier III installation).  Three replications of four loblolly pine age classes (2-3, 7-9, 16-18, and 23-25 years-old) were measured using established PINEMAP protocols.  Preliminary analysis indicates a significant stand age effect, with annual RH/RS decreasing with age.  

Product Type Experiments, surveys, and data collection 

Description
A study investigating the contribution of forest floor CO2 efflux to RS has been established using forest floor collected Virginia Tier III site.  Preliminary results suggest the O horizon can contribute to more than 50% of total efflux following wetting events but very little (near zero) when dry.

Product Type Experiments, surveys, and data collection 

Description
We used genotyping-by-sequencing to genotype the Plantation Selection Seed Source Study (PSSSS) trial in VA, which will complement the genotyping of the same families in Georgia. DNA was extracted from 960 individuals chosen to maximize overlap with families present at sites being genotyped by the NC State group. Once bioinformatics tasks are complete, these data will be coupled with growth data available NC State (co-PI McKeand) to conduct marker-trait association mapping and genomic selection. These data on the associations of specific genes or genomic regions with height growth in the same families grown in contrasting sites will allow tests of the hypothesis that different genes are involved in adaptation to different environmental conditions. Following filtering on quality and missing data, 60,902 SNP markers were identified. Preliminary GWAS analysis reveals numerous associations with height, diameter, straightness, as well as rust resistance.

Product Type Experiments, surveys, and data collection 

Description
Sequencing and genotyping is largely complete for seedling gene expression measurements. These will be used to expand the scope of seed deployment guidelines. Additional sequencing experiments at NC State will map regions of the pine genome that may be involved in gene regulation, as such data will add significant value to the PineRefSeq draft genome assembly and to future efforts to use molecular genetic markers in the context of applied breeding programs.

Product Type Experiments, surveys, and data collection 

Description
We are analyzing data collected from our regional survey of non-industrial private forest (NIPF) landowners across the southern United States.  NIPF landowners were categorized on the basis of their attitudes toward climate change and carbon sequestration into three broad clusters: skeptic, supportive, and undecided landowners. The results indicated that a majority of the southern landowners (40%) held undecided attitudes while the proportion of supportive and skeptical clusters was 33% and 27%, respectively. These attitude clusters differ with respect to landowner income and education as well as their land ownership and management characteristics. Results of this study provide insights on current attitudes of NIPF landowners toward climate change and carbon sequestration as well as strategies for effectively communicating climate change and carbon sequestration information to them.  Other manuscripts are in development.

Product Type Models

Description
Genetic deployment tool

Ongoing research is being conducted in 4 regions to integrate existing loblolly pine progeny trial data with climate data to understand the response of thousands of loblolly pine genotypes to climate. The models developed in this effort has enabled the development of a regionwide genetic deployment tool that will aid land managers in selecting and deploying
appropriate germplasm under future climate scenarios. The work is coordinated by researchers at the University of Florida, North Carolina State University, Texas A&M University, and Virginia Tech.  The tool is available through the PINEMAP DSS website at: http://climate.ncsu.edu/pinemap

Product Type Models

Description
Climate risk and opportunity tools

Three climate risk and opportunity tools have been developed following rigorous internal alpha testing, as well as beta testing with PINEMAP and non-PINEMAP folks: 1) extreme minimum temperature risk, which displays avg. number of days < 32F, <28F, <25F, <20F, and <15F and how that is expected to change in the future, 2) average summer precipitation and how that is expected to change in the future, and 3) average summer temperature and how that is expected to change in the future.

Product Type Databases
Description
TerraC database

The Terrestrial Carbon (TerraC) Information System is dedicated to: (i) advance terrestrial carbon science through sharing of carbon and environmental data; (ii) facilitate environmental synthesis; and (iii) enhance collaboration among researchers, scientists, and extension specialists through shared resources. TerraC offers tools to upload, store, manage, query, analyze, and download data characterizing terrestrial carbon dynamics from various sources, including soils, plants/biomass, atmosphere, water, and whole ecosystems.

Product Type Databases
Description
Soils Database
1420 direct observations of soil bulk density (Db) from the PINEMAP Tier II Network have been combined with more than 2700 direct observations in the southeastern United States from the National Cooperative Soil Survey.  This extensive database is being used to create pedotransfer functions using Random Forest models with two goals in mind: (1) to predict missing Db values that are needed to estimate soil C and N contents of the Tier II installations, and (2) to understand the nature of variation and depth dependence of Db in forest ecosystems.  Results from this modeling exercise have been compiled as a manuscript which has been submitted for publication.

Product Type Educational Aids or Curricula

Description
PINEMAP Undergraduate Fellowship Program Effective Communication Skills Course:  Effective Communication Skills is a three-credit, letter-graded, distance education course co-taught by Virginia Tech faculty. Students receive credit by registering for independent study hours through their universities’ academic advisors. The course is conducted synchronously over the Internet using web conferencing software and meets formally for one hour each week during the fall. Students also complete assignments outside of class as their schedules allow. Students learn various interpersonal written, oral, and nonverbal communication skills through multimedia, readings, and self- reflection, and then put these skills to use when writing an abstract and creating scientific poster and PowerPoint® presentations based on their summer research. Additionally, students develop and give presentations to secondary public school audiences.

Product Type
Models

Description
We are developing an economic forest stand level model in which we will determine the impacts of increased temperatures and precipitations on the optimal forest management for southern pines using the 3-PG model. We will apply this model in different locations throughout the U.S. South to as ascertain the economic rents, optimal rotation age and C sequestration in situ. Preliminary results are available and further analysis is underway.

Product Type
Data and Research Material

Description
In 3.5 years the Tier II network of researchers collected 1420 bulk density, soil C and N observations from 491 pedons covering 23 different soil Great Groups. By comparison over a ~30 year period for the same Great Groups, the National Resources Conservation Service (NRCS) collected 2770 bulk density samples from 825 pedons across the SE US. The NRCS database is the foundation for regional and global modeling efforts.  We have created a merged dataset of both PINEMAP and NRCS soils data to improve estimates of soil carbon for forests in the region. This is a significant value-added component of PINEMAP that is beyond what was originally proposed.

Product Type
Data and Research Material

Description
The new Multivariate Constructed Analogs (MACA) was created using a statistical downscaling method with 20 global climate models from IPCC’s 5th Assessment Report across a baseline period (1950-2005) and future period (2006-2100) for two different future pathways.  While no technique is perfect, this state of the art method offers unique features (the daily time step and meteorological variables: wind speed, specific humidity, shortwave radiation, temperature, and precipitation) that are required for ecological applications at a fine resolution of 6 km.  This dataset was created for use in PINEMAP to improve both the coordinated modeling and DSS efforts.  We generated grids of all parameters required by the regional modeling group and computed HUC12 weighted averages. The ability for PINEMAP to compare model outputs from 20 projection inputs is unprecedented for this ecosystem. Additional efforts included debugging data from the source dataset, and hosting it on our THREDDS Data Server, which both improves data delivery and allows for the manipulation and subsetting of the gridded data by PINEMAP colleagues. 
We have created projection grids for the entire US for the nine parameters required by modelers, as well as for variables required by the DSS tools. These projections provide future value for modelers of other ecosystems who require fine scale climate projections, and will allow the modeling output from PINEMAP to have national impact.  WaSSI has been used in nationwide analyses, and HUC12 averaged projections represent an opportunity to analyze future water availability on a national scale. 3-PG is expanding their analysis to the entire East Coast region based on stakeholder feedback.

Product Type
Survey Instruments

Description
Undergraduate Fellowship Program: Effective Communication Skills Course Public Speaking Apprehension Survey.
Undergraduate fellows participating in the PINEMAP internship program’s distance education course, Effective Communication Skills, were asked to complete a pre- and post-course quantitative survey using 5 point Likert-type items on their public speaking apprehension.  Pre- and post-test responses will be collected each year the course is operated to identify changes in individuals’ anxiety about public speaking.

Product Type Other

Description
PINEMAP Undergraduate Fellowship Program. The PINEMAP Undergraduate Fellowship Program pairs each fellow with a PINEMAP graduate student mentor and requires a distance course following completion of the 12-week, full-time summer internship. This distributed fellowship affords most undergraduate fellows the opportunity to experience working in a setting outside their home universities. Additionally, the program vertically integrates undergraduates, graduate students, and faculty with the potential for each participant to be exposed to a variety of research interests, skillsets, and learning experiences. Fourteen undergraduate fellows participated in the 2015 final 4th cohort of the fellowship program.

Product Type Trainings, Workshops, and Courses Joint Texas Forest Service, Texas Forestry Association and Landowner Council Annual meeting and Workshop; August 14, 2014
This workshop included a wide audience of professional foresters and landowners and covered the bases of managing for forestry in a changing climate.

Product Type Trainings, Workshops, and Courses Texas Forest Service Natural Resource Conference; August 27, 2014.
This one day workshop was geared towards a range of natural resource professionals, including foresters and other land managers and included components which addressed climate change and land management. 

Product Type Trainings, Workshops, and Courses Advanced Pine Silvicultural Concepts; November 21, 2014
This workshop was for foresters in Texas, Louisiana and Oklahoma to learn more about the latest developments in silviculture. 

Product Type Trainings, Workshops, and Courses 4-State Society of American Foresters Meeting (Oklahoma, Louisiana, Texas and Arkansas); January 27-29, 2015
The 4-state region of Society of American foresters hosted this three day workshop for SAF members to learn more about the latest forestry concepts. Eric Taylor, Aim 6 member, was joined by many PINEMAP researchers who spoke at this workshop.

Product Type Trainings, Workshops, and Courses Annual Forest Pesticide Conference Workshop; February 13, 2015
This workshop for professional foresters included components on increasing threats from diseases and insects from a changing climate. 

Product Type Trainings, Workshops, and Courses Growing Pines in Changing Times Workshop; April 2015, Tifton, GA
This workshop was co-organized by Aim 6 personnel with other relevant partners (such as the Georgia Forestry Commission, other extension foresters) and many PINEMAP researchers were brought in to speak. Nearly 100 people attended this one-day workshop in Tifton, GA and evaluations were very favorable with 25-70% knowledge gain depending on the topic. Additionally, 93% of evaluation respondents indicated that they would make management changes based on what they had learned at the workshop. Respondents indicated that they owned or managed over 2,000,000 acres of planted pine.

Product Type Trainings, Workshops, and Courses The Western Gulf Silvicultural Technology Exchange, December 2015.
The Western Gulf Silvicultural Technology Exchange (WGSTE) is a biennial workshop focused on disseminating new knowledge, tools, and strategies about pine-based silviculture to industrial and large-scale silviculturists working primarily in the Western Gulf region of the U.S. This event is crucial due to the unique climate conditions of the region and the concomitant impact to forest health and resilience. In other words, the effects of climate and climate variability on southern forests are particularly hard-hitting here. PINEMAP is sensitive to the greater urgency of adaptive silvicultural strategies in the Western Gulf region. PINEMAP has established a permanent committee to guide this effort consisting of not only PINEMAP members, but also, non-PINEMAP funded universities and agencies in the Western Gulf including the Louisiana State University AgCenter, Stephen F. Austin College of Forestry, and Louisiana Tech School of Forestry.  To date, PINEMAP information has reached 72 silviculturists through the WGSTE representing 9 million acres – 5 of those million in pine.  
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Type Presentation  NIFA Support Acknowledged YES	
Citation
Oreshkova, N. V., Yu. A. Putintseva, D. A. Kuzmin, V. V. Sharov, V. V. Biryukov, S. V. Makolov, K. O. Deych, A. A. Ibe, E. A. Shilkina, and K. V. Krutovsky. The whole de novo genome sequencing and assembly of Siberian larch (Larix sibirica Ledeb.) and Siberian pine (Pinus sibirica Du Tour.). Oral Presentation. June 17–21, 2015. The 3rd International Conference “Plant Genetics, Genomics, Bioinformatics and Biotechnology”, Novosibirsk, Russia.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Putintseva, Yu. A., V. V. Sharov, D. A. Kuzmin, S. V. Makolov, N. V. Oreshkova, and K. V. Krutovsky. Challenges of assembling huge conifer genomes. Oral Presentation. June 17–21, 2015. The 3rd International Conference “Plant Genetics, Genomics, Bioinformatics and Biotechnology”, Novosibirsk, Russia.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Semerikov, V. L., Yu. A. Putintseva, N. V. Oreshkova, and K. V. Krutovsky. Development of mitochondrial DNA markers in key Siberian boreal forest conifer species based on genome sequencing and their use in phylogeography. Oral Presentation. August 25-31, 2015. 4-th International conference “Conservation of forest genetic resources in Siberia”.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Wegrzyn J., Stevens K., Paul R., Gonzalez-Ibeas D., Martinez-Garcia P.J., Liechty J., Vasquez-Gross H., Kuruganti S., Grau E., Loopstra C., Zimin A., Yorke J.A., Crepeau M., Puiu D., Holt C., Yandell M., Salzberg S., deJong P..J, Mockaitis K., Main D., La. Sugar pine annotation. Oral Presentation. January 10 – 15, 2015. Plant and Animal Genome, San Diego, CA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Westbrook JW, Chhatre VE, Wu LS, Chamala S, Neves LG, Muñoz P, Martínez-García PJ, Neale DB, Kirst M, Mockaitis K, Nelson CD, Peter GF, Davis JM, Echt CS. An annotated consensus genetic map for Pinus taeda L. and extent of linkage disequilibrium in three genotype-phenotype discovery populations. Poster Presentation. June 3-4, 2015  presented by Echt; and June 8-9, 2015 presented by Nelson. PINEMAP Annual Meeting, Athens, GA; and Southern Forest Tree Improvement Conference, Hot Springs, AR.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Whetten, Ross. What are genomic technologies, and how can they be applied to tree breeding? Invited oral presentation. June 23-24, 2015. Joint meeting of the Western Forest Genetics Association and the Northwest Seed Orchard Management Association, Seattle, WA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Whetten, R.W, Lu, M., Krutovsky, K., Palle, S.R., Seeve, C.M., Loopstra, C.A. Predictive Accuracy of Models Based on Multiple Genomic Attributes in Loblolly Pine (Pinus taeda L.). Poster Presentation. January 10 – 15, 2015. Plant and Animal Genome, San Diego, CA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Adams, D.C, A. Susaeta. Efficiency of Ecosystem Services Production in Loblolly Forests with Climate Change. Presentation. 6-Nov-15. SAF National Convention, Baton Rouge, Louisiana.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Adams, D.C., A. Susaeta, and D.R. Carter. Economics of Forest Management with Climate Change Risks. Presentation. 21-Apr-15. Growing Pines in Changing Times, Tifton, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Adams, D.C., M. Kreye. Public Preferences for Conserving Rural Lands. Presentation. 5-Nov-15. SAF National Convention, Baton Rouge, Louisiana.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Adams, D.C., J. Soto. Pre-Invasion Economic Assessment of Ambrosia Beetle X in Southern US Loblolly Stands. Poster. 5-Nov-15. SAF National Convention, Baton Rouge, Louisiana.

Type Presentation  NIFA Support Acknowledged YES	
Citation
An, H., J. Gan, and S.J. Cho. Assessing climate change impacts on wildfire risk in the United States. Poster Presentation. June 3-4, 2015. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Gan, J., H. An, K. Clifton. Climate change impact on southern pine beetle infestations. Presentation (Conference). 11-Oct-14. 2014 SAF Convention, Salt Lake City, UT.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Gan, J., A. Jarrett, C. Johnson Gaither. Propensity of landowners to purchase wildfire insurance: Implications for adaptation to wildfire risk under climate variability. Presentation (Conference). 28-May-14. International Conference on Social Sciences, Honolulu, HI.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Grebner, D.L. The role of bioenergy as an ecosystem service. Presentation. 21-Sep-15. Instituto Politécnico Nacional, Durango, Mexico.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Grebner, D.L. Research update. Presentation (Conference). 12-Nov-14. MSU Department of Forestry Annual Advisory Committee Meeting, Mississippi State University.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Grebner, D.L., Henderson, J.E., Grala, R.K., and D.G.Hodges. The role of bioenergy as an ecosystem service. Presentation (Conference). October 5-11, 2014. IUFRO World Forestry Congress, Salt Lake City, Utah.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Henderson, J., J. Gordon, S. Dicke, G. Hughes, J. Kushla, B. Self, C. Siegert, D. Grebner, and P. Khanal.. Climate change related extreme weather events and risk management options for family forests. Presentation. October 8-11, 2014. Society of American Foresters National Convention, Salt Lake City, Utah.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Khanal, P. and D.L. Grebner. Factors Affecting Non-industrial Private Forest Landowner Decision to Manage Forest for Carbon Sequestration. Presentation (Conference). June 13-18, 2015. 21st International Symposium on Society and Resource Management, Charleston, South Carolina.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Khanal, P. and D.L. Grebner. Nonindustrial private forest (NIPF) landowner attitudes toward climate change and forest carbon sequestration in the Southern United States. Presentation (Conference). May 6-9, 2015. International Scientific Conference:  Forestry a bridge to the future and 90 years of higher forestry education in Bulgaria.  Sofia, Bulgaria.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Khanal, P. and D.L. Grebner. What characteristics affect non-industrial private forest (NIPF) landowner attitudes towards climate change and forest carbon sequestration in the United States South? Presentation (Conference). May 4-6, 2015. International Union of Forestry Research Organizations (IUFRO) Symposium Cross-sectoral policy impacts on managerial economics and accounting in forestry, Joint Units 4.05.00 and 9.05.03.  Sarajevo, Bosnia-Herzegovina.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Khanal, P. and D.L. Grebner. Factors affecting NIPF willingness to sequester forest carbon in the South. Presentation (Conference). 7-Mar-14. International Society of Forest Resource Economics Annual Meeting, St. Louis, MO.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Khanal, P. and D.L. Grebner. Non-industrial private forest landowner obstacles to forest carbon sequestration in the Southern United States. Presentation (Conference). March 16-18, 2014. Southeastern Natural Resources Graduate Student Research Symposium, Mississippi State University, MS.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Khanal, P. and D.L. Grebner. Non-Industrial Private Forest Landowner obstacles to Forest Carbon Sequestration in the Southern United States. Poster Presentation. May 14-16, 2014. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Prestemon, J.P (presenter), U. Shankar, A. Xiu, K. Talgo, D. Yang, E. Dixon IV, and K.L. Abt.. Human and Lightning Wildfire Projections for the Southeastern U.S.: 2015-2060. Presentation (Conference). March 17, 2014. International Society for Forest Resource Economics. St. Louis, MO.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Susaeta, A., Carter, D.C., Adams, D. Sustainability of slash pine forest stands in the southern United States with climate change. Presentation. 10-Oct-14. IUFRO World Congress.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Bass, A. Potato Head: DNA the Traits They Code For. Presentations (2) (Education). Dec.  12, 2014. Trask Middle School, Wilmington, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boby, L., Lin, W., Kidd, J., McElligott, K., Ritchie, T., and Russell, E. Panel Discussion on Graduate School. Panel Presentation. 21-Aug-15. PINEMAP Undergraduate Fellowship Program Meeting, Blacksburg, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Cheek, M. Forests, the Land, and You. Presentations (2) (Education). Dec.  10, 2014. Fuquay-Varina Middle School, Fuquay Marina, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Cheek, M. Forests, the Land, and You. Presentations (2) (Education). Dec.  17, 2014. Garner Magnet High School, Garner, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Cheek, M. Forests, the Land, and You. Presentation (Education). Dec.  11, 2014. Centennial Campus Magnet Middle School, Raleigh, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Cheek, M. The Real Cost. Presentations (2) (Education). Dec.  17, 2014. Garner Magnet High School, Garner, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Cheek, M. Forests, the Land, and You. Presentation (Education). Dec.  18, 2014. Neighborhood Ecology Corps, Raleigh, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Cheek, M. The Real Cost. Presentation (Education). Dec.  18, 2014. Neighborhood Ecology Corps, Raleigh, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Cheek, M. Tree Introduction. Presentation (Education). Dec.  18, 2014. Neighborhood Ecology Corps, Raleigh, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Deaton, Lisa. Southeastern Forests and Climate Change (follow-up to 2014 presentation). Presentation. 29-May-15. Spring Meeting for Virginia Science Education Leadership Association - Natural Bridge, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Donner, I. If a Tree Grows, Will 'Yew' Know?. Presentations (3) (Education). Nov.5, 2014. Twin Springs High School, Twin Springs, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Donner, I. If a Tree Grows, Will 'Yew' Know?. Presentations (7) (Education). Nov., 2014. Blacksburg Middle School, Blacksburg, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Forrester, Bryce and Lori Haynes. Introduction to Southeastern Forests and Climate Change. Presentation. 21-Mar-15. League of Environmental Educators in Florida 2015 Conference, Venus, Florida.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hamill, A. Photosynthesis: The Breath of Life. Presentations (4) (Education). Nov 5, Dec.  8, 2014. Blacksburg High School, Blacksburg, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hamill, A. Photosynthesis: The Breath of Life. Presentation (Education). Nov.3, 2014. Auburn High School, Riner, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hamill, A. Photosynthesis: The Breath of Life. Presentations (3) (Education). Dec.  15, 2014. Pulaski Middle School, Pulaski, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hardison, H. Forest Growth and Climate. Presentation (Education). Nov.12, 2014. Owasso 7th Grade Learning Center, Owasso, OK.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hardison, H. A Comparison of Soil CO2 Efflux of Mid-rotation Loblolly Pine (Pinus taeda L.) and the Partitioning of Heterotrophic and Autotropic Respiration. Presentation (Scientific). Sept. 27, 2014. Oklahoma Louis Stokes Alliance for Minority Participation (OK-LSAMP) 20th Annual Research Symposium, Stillwater, OK.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hardison, H. A Comparison of Soil CO2 Efflux of Mid-rotation Loblolly Pine (Pinus taeda L.) and the Partitioning of Heterotrophic and Autotrophic Respiration. Presentation (Scientific). Oct. 16-18, 2014. Society for the Advancement of Chicanos and Native Americans in Science (SACNAS) 2014 National Conference, Los Angeles, CA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kidd, J. and J. Seiler. Attitudes Toward Research After Participation in an Undergraduate Research Internship. Poster Presentation. Oct. 8-11, 2014. Society of American Foresters National Convention, Salt Lake City, UT.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kidd, J. Forest Resources Education and Communication in the PINEMAP Undergraduate Fellowship Program. Presentation. Nov. 3, 2014. Department of Forest Resources and Environmental Conservation Seminar, Blacksburg, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kunkle, K. and M. Monroe. Evaluating Websites and Web Tools in Extension Education. Poster Presentation. 22-Mar-14. League of Environmental Educators in Florida (LEEF) Conference, Altoona, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kunkle, K. and M. Monroe. Applying a Motivated Reasoning Framework to Climate Change Education. Poster Presentation. 4-Apr-14. SFRC Graduate Student Symposium, University of Florida, Gainesville, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kunkle, K. and M. Monroe. Evaluating Web Tools in Environmental Education and Extension. Poster Presentation. May 14-16, 2014. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kunkle, K.A. and Monroe, M.C.. Applying a Motivated Reasoning Framework to Climate Change Education Development. Poster Presentation. 19-Sep-14. 3rd Annual Southeastern EE (SEEA) Alliance Conference Research Symposium, Asheboro, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kunkle, K. and M. Monroe. Integrating Motivated Reasoning into Climate Change Education. Poster Presentation. 8-Oct-14. North American Association for Environmental Education Research Symposium, Ottawa, Canada.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kunkle, K. and M. Monroe. Cultural Cognition and Climate Change Education: Why Consensus is Not Enough. Oral Presentation. 10-Apr-15. SFRC Graduate Student Symposium, University of Florida, Gainesville, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kunkle, K. and M. Monroe. Cultural Cognition and Climate Change Education: Why Consensus is Not Enough. Poster. June 3-4 2015. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Kunkle, K. and M. Monroe. Integrating Motivated Reasoning into Climate Change Education. Poster. 13-Oct-15. NAAEE Research Symposium, San Diego CA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Laguer, D. M.. The Effects of Drought and the Need to Educate About Conservation Agriculture. Presentations (10) (Education). Nov.17-Dec 11, 2014. Juana Rosario, Aguada, PR.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Effective Climate Change Education: Making Hope Happen. Poster. 13-Oct-15. NAAEE Research Symposium, San Diego CA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Understanding, Measuring and Cultivating Hope about Climate Change. Oral Presentation. 10-Apr-15. SFRC Graduate Student Symposium, University of Florida, Gainesville, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Understanding, Measuring and Cultivating Hope about Climate Change among High School Students. Poster. June 3-4, 2015. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Uncovering Teens’ Misconceptions About Climate Change. Poster Presentation. 22-Mar-14. League of Environmental Educators in Florida (LEEF) Conference, Altoona, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Climate Change in the Classroom. Presentation. 22-Mar-14. League of Environmental Educators in Florida (LEEF) Conference, Altoona, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Uncovering Teens’ Misconceptions About Climate Change. Poster Presentation. 28-Mar-14. 9th Annual Conference of the Social Sciences, Gainesville, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Uncovering Teens’ Misconceptions About Climate Change. Poster Presentation. 4-Apr-14. Graduate Student Symposium, University of Florida, Gainesville, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and Monroe, M. Effective Climate Change Education: Making Hope Happen. Poster Presentation. 19-Sep-14. 3rd Annual Southeastern EE (SEEA) Alliance Conference Research Symposium, Asheboro, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Uncovering Teens’ Misconceptions About Climate Change. Roundtable Presentation. 11-Oct-14. North American Association for Environmental Education, Ottawa, Canada.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Effective Climate Change Education: Making Hope Happen. Presentation. 8-Oct-14. North American Association for Environmental Education, Ottawa, Canada.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Li, J. and M. Monroe. Exploring Characteristics of Educative Curriculum. Poster Presentation. 8-Oct-14. North American Association for Environmental Education Research Symposium, Ottawa, Canada.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Mitchell, S. Forest Management and Water Quality. Presentation (Education). Nov.11, 2014. Timber Academy High School, College Station, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Mitchell, S. Forest Management and Water Quality. Presentations (2)  (Education). Dec.  2, 2014. Carl Wunsches High School, Spring, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Mitchell, S. Forest Management and Water Quality. Presentations (5) (Education). Nov.14, 2014. Bryan High School, Bryan, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Mitchell, S. Forest Management and Water Quality. Presentation (Education). Nov.21, 2014. Klein Collins High School, Spring, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M. Regional Climate Module from PINEMAP and PLT. Presentation. 25-Feb-15. Southern Region Extension Forestry Meeting, Athens GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M. C. What’s Important to Measure?  2015 Connecting Kids to Nature – Disney’s Next Steps. Presentation. 28-Sep-15. Disney, Orlando FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M. C. Encouraging conservation behavior with well-designed programs. Presentation. 19-Oct-15. Informal Learning Symposium, San Diego Zoo Global.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M. C. Communicating Science During Controversy. Webinar. 18-Dec-15. Livestock and Poultry Environmental Learning Center.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M. C. Framing Science-based Issues for Community Discussions. Presentation. 15-Jul-15. Kettering Foundation, Dayton OH.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M. Ardoin, N. Measuring Our Impact: Environmental and Sustainable Literacy. Presentation. 6-Feb-15. Green Building Coalition Meeting to establish goals to measure impact, Washington DC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M., and Li, C.. Measuring hope: Make a difference in climate change programs and evaluate it!. Webinar. 5-Nov-15. ANREP Climate Science Initiative Webinar.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M. C. and J, Li. Climate Change in the Classroom. Presentation. 20-Sep-14. 3rd Annual Southeastern EE (SEEA) Alliance Conference, Asheboro, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M., Ritchie, T., Tseng, Yu-Chi. Teaching Systems Thinking Skills. Presentation. 17-Oct-15. NAAEE Conference, San Diego CA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M and Stallard, J. How PLT Supports STEM Instruction and Systems Thinking. Presentation. 11-Jun-15. Project Learning Tree Annual Conference, Saratoga Springs NY.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M., Oxarart, A.,  Ritchie, T., Li, J.,  Kunkle, K.. Using Climate Change Curriculum to Improve Systems Thinking and Hope. Poster Presentation. 2-Jul-15. World Environmental Education Congress, Gothenberg Sweden.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Monroe, M, A. Oxarart, J. Li, T. Ritchie, K. Kunkle, and S. Krantz. Southeastern Forests and Climate Change. Presentation. 22-Mar-14. League of Environmental Educators in Florida (LEEF) Conference, Altoona, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Oxarart, A. and M. Monroe. Building Innovative Climate Curriculum: Highlights from a New PLT Secondary Module. Poster Presentation. 10-Oct-14. North American Association for Environmental Education, Ottawa, Canada.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Oxarart, Monroe, Ritchie, Li, Kunkle. Linking Educators and Students to Forests in a Changing Climate. Poster Presentation. 3-Jun-15. PINEMAP Annual Meeting, Athens GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Peterson, Nancy. Southeastern Forests and Climate Change. Presentation. 29-May-15. FL PLT Facilitator Meeting, Thonotosassa, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Peterson, Nancy. Southeastern Forests and Climate Change. Presentation. 23-Sep-15. Florida PLT Steering Committee Meeting, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Reilly, N. How Do Pine Trees Wear Their Jeans? Presentations (2) (Education). Nov.12, 2014. Pender Early College High School, Burgaw, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Reilly, N. How Do Pine Trees Wear Their Jeans? Presentation (Education). Nov.13, 2014. Trask Middle School, Wilmington, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Reilly, N. How Do Pine Trees Wear Their Jeans? Presentation (Education). Nov.18, 2014. E. A. Laney High School, Wilmington, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Reilly, N. How Do Pine Trees Wear Their Jeans? Presentations (2) (Education). Nov.6, 2014. New Hanover High School, Wilmington, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Ritchie, T. Using Systems Thinking to Improve Student Achievement in Environmental Education. Poster Presentation. 22-Mar-14. League of Environmental Educators in Florida (LEEF) Conference, Altoona, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Ritchie, T. and M. Monroe. Can Using Systems Thinking Improve Student Success with Climate Change Education? Poster Presentation. 4-Apr-14. Graduate Student Symposium, University of Florida, Gainesville, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Ritchie, T.R. and Monroe, M.C.. Assessing Students’ Systems Thinking Skills. Poster Presentation. 19-Sep-14. 3rd Annual Southeastern EE (SEEA) Alliance Conference Research Symposium, Asheboro, NC.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Ritchie, T. and M. Monroe. Systems Thinking in Environmental Education: The Big Picture. Poster Presentation. 11-Oct-14. North American Association for Environmental Education Research Symposium, Ottawa, Canada.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Ritchie, T. and M. Monroe. Methods for Measuring Systems Thinking Skills of High School Students. Poster. June 3-4, 2015. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Ritchie, T. and M. Monroe. Methods for Measuring Systems Thinking in High School Students. Poster. 10-Apr-15. SFRC Graduate Student Symposium, University of Florida, Gainesville, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Ritchie, T. and M. Monroe. Measuring Systems Thinking Skills. Poster. 13-Oct-15. NAAEE Research Symposium, San Diego CA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Seiler, J., J. Kidd, M. Monroe, and S. Sriharan. Reflections on the PINEMAP Undergraduate Fellowship Program. Presentation. 11-Oct-14. Society of American Foresters National Convention, Salt Lake City, UT.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Tseng, Y-C., Li, C. & Monroe, M. An introduction of PINEMAP and Southeastern Forests and Climate Change Module in U.S. Presentation. 14-Nov-15. International Conference and Eastern Asia Forum for Environmental Education. Hualien, Taiwan.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Vial, S. What Causes Trees to Grow? Presentations (3) (Education). Nov.14, 2014. Blacksburg Middle School, Blacksburg, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Vial, S. What Causes Trees to Grow? Presentations (3) (Education). Nov.7, 2014. Pulaski Middle School, Pulaski, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
White, A. The Real Cost: Raw Environmental Expenses Challenge. Presentations (2) (Education). Nov.22, 2014. VSU Kids Tech University, Petersburg, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
White, A. The Real Cost: Raw Environmental Expenses Challenge. Presentation (Education). Nov.25, 2014. Swift Creek Middle School, Midlothian, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
White, A. The Real Cost: Raw Environmental Expenses Challenge. Presentations (2)  (Education). Dec.  8, 2014. Essex Intermediate School, Tappahannock, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
White, A. The Real Cost: Raw Environmental Expenses Challenge. Presentation (Education). Dec. , 2014. Colonial Heights High School, Colonial Heights, VA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Aldridge, H. How to communicate about climate change and agriculture, and DSS visualization demo. Presentation. 5-Nov-15. USDA Borlag Fellow visit to NCSU.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boby, L., Taylor, E., Hubbard, W. and Megalos, M. Outreach Efforts: Educating Foresters and Influencing Change on the Ground. Poster Presentation. 3-Jun-15. PINEMAP Annual Meeting 2015 Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boby, L., Hubbard, W., and others. Growing Pines in Changing Times. Workshop. 22-Apr-15. Tifton, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boby, L. Survey Results: Southern Foresters and Climate change. Presentation. 28-May-15. Climate Learning Network Advisory Board meeting Tampa, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boby, L. Climate Challenges and Strategies for Southern Forests. Presentation. 28-Sep-15. Forest Stewardship Meeting, Jones Center, Georgia.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boby, L., Boyles, R., Davis, C., Hubbard, W., and Aldridge, H. PINEMAP Extension Delivery and DSS tools. Poster. October 19-20, 2015. SECC Fall Meeting.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boyles, R. Climate Risks for Forests. Presentation. 4-Sep-14. Piedmont SAF.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boyles, R. Climate outreach and extension. Webinar. 20-Nov-14. National Park Service Climate Ready Parks.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boyles, R. Climate change in NC. Presentation. 2-Dec-14. NC Ag/Forest Adaptation Workgroup.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boyles, R., Aldridge, H. PINEMAP DSS: an example of how to visualize MACA data. Presentation. 28-Oct-15. Climate Hubs Data Forum.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boyles, R., Davis, C. and Dinon Aldridge, H. Decision Support System. Presentation. 3-Jun-15. PINEMAP Annual meeting 2015.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boyles, R., Davis, C. and Dinon Aldridge, H. Decision Support System. Presentation. 3-Sep-15. GSMNP visit to NCSU.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Boyles, R., Davis, C. and Dinon Aldridge, H. Logistics of getting regional modeling inputs into DSS. Presentation. 30-Nov-15. PINEMAP modeling summit.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Clifford, M., Monroe, M. Understanding the Needs and Perceptions of Extension Agents for Climate-related Professional Development. Poster. June 3-4, 2015. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Clifford, M. Monroe, M. Concern, Confusion, and a Climate-learning Sweet Spot. Poster. October 27,2015. Graduate Student Research Day, Gainesville, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Davis, C. Basic Weather Processes unit of the S-290 (Intermediate Wildland Fire Behavior). Presentation. 28-Sep-15. S-290 Training for NC Forest Service.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Davis, C. Teaching the Basic Weather Processes unit of the S-290 (Intermediate Wildland Fire Behavior) training course. Presentation. 15-Sep-14. S-290 Training for NC Forest Service.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Davis, C. Fire Weather Portal. Presentation. 9-Oct-14. Triangle Climate and Landscaper Researchers Brown Bag.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Davis, C., Dinon Aldridge, H. Climate-Based Decision Support for Foresters. Virtual Presentation. January 28. 2015. Multi-state SAF meeting.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Davis, C., Dinon Aldridge, H. MACA updates. Webinar. 23-Jan-15. PINEMAP ATP meeting.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Dinon Aldridge, H., Boyles, R., Davis, C. Decision Support System/MACA updates. Presentation. 3-Jun-15. PINEMAP Annual meeting 2015.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Dinon Aldridge, H., Davis, C., Boyles, R. PINEMAP DSS & MACA updates. Webinar. 5-Dec-14. PINEMAP ATP meeting.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Dinon Aldridge, H., Boyles, R., Davis, C. DSS “poster”/live demo. Poster Presentation. 3-Jun-15. PINEMAP Annual meeting 2015.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Dinon Aldridge, H. PINEMAP DSS Updates. SCO Summer Seminar. 28-May-15. NCSU.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Greene, R.E. and Megalos, M.A. Southern foresters’ Observations of Climate Change: What, Where, and Implications for Continuing Education. Poster presentation. 3-Jun-15. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hastings, J., Megalos, M., Jetton, R., Potter, K. and Koch, F. Using Climate and Genetic Diversity Data to Prioritize Conservation Seed Banking. Poster Presentation. 3-Jun-15. PINEMAP Annual Meeting, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hubbard, W., Bartels, W., Boby, L., Clifford, M., Dourte, D., Fraisse, C., Gambill, J. Knox, P., Monroe, M., Ortiz, B., Risse, M. and Megalos, M. Southern Region Extension Climate Academy. Presentation. 14-Apr-15. Public Issues Leadership Development Forum.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Hubbard, W., Boby, L., Megalos, M. and Moore, S. Land Grant Activities in Climate Science Education/Extension Arena. Presentation. 28-May-15. Climate Learning Network Advisory Board meeting Tampa, FL.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Knox, P. Recent Climate Trends in the Southeast and their Impact on Trees. Presentation. 23-Oct-14. Georgia Urban Forest Council Annual Conference 2014.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Knox, P. Climate Impacts: Changing Tree and Forest Lives. Presentation. 27-Oct-15. Warnell Continuing Education Program called “Issues in Tree and Forest Health Care: Assessment and Treatment”, Athens, GA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M.A. Climate Tools For Forestry. Presentation. 9/5/2014. Inaugural SREC Academy.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M.A. PINEMAP PLT Train the Trainer workshop. Presentation. 9/19/2014. Regional Teacher Training for PINEMAP PLT Module.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M.A. Considering Climate as an Additional Management Risk. Presentation. 11/20/2014. NCSUTIP PINEMAP Workshop - Savannah.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M.A. Ag/For Adaptation. Presentation. 12/2/2014. NCAdapatation Team (25x25 Grant).

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M.A. Foresters Survey: Observations (climate& weather). Presentation. 12/11/2014. SALCC Roundtable.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M.A. S. Foresters Survey: Observations (climate& weather). Presentation. Jan.22, 2015. APSAF Annual Meeting.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M.A. S. Foresters Survey: Observations (climate& weather). Webinar. 3/19/2015. National Forestry Webinar.net.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M.A. NC Forest Sector Adaptation group (co-lead). Working group. 11/18/2015. North Carolina.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M., Boyles, R., Davis, C., Aldridge, H. PINEMAP update including DSS. Presentation. 11-Aug-15. 25x25 Summit.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M. PINEMAP Progress. Presentation. 28-Aug-15. CCSC Talley.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M. What we’ve learned from PINEMAP. Presentation. 2-Sep-15. Sandhills Forestry Club/SAF group discussion.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M., Boyles, R., Davis, C., Aldridge, H. PINEMAP update including DSS. Presentation. 7-Sep-15. Piedmont/Sandhills land managers and owners meeting.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M. Leveraging Climate work in the SE. Presentation. 2-Oct-15. IUFRO meeting, Ireland.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M. Climate and Forestry Extension. Presentation/Discussions. November 1-3, 2015. National Forestry Extension Meeting, Cocodrie, LA.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M. NC Forest Sector Adaptation Group (co-lead) on sector adaptation solutions, research needs and draft report for stakeholders, policymakers, etc. Working group discussion. 18-Nov-15. North Carolina.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M. Bracing for a changing forest: adapting for resilience. Webinar. 19-Nov 2015. Climate Learning Network.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Megalos, M. Pine Management for Success. Landowner/Agency Presentation. 4-Dec-15. North Carolina.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. Resilient Pine Management. Webinar. 19-Nov 2015. Climate Learning Network.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. Resilient Pine Management. Presentation. Nov. 23 15. Tri-county forest landowner meeting, Linden TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. Resilient Forest Management. Presentation. 12-Oct-15. County landowners association, Overton, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. Forest diversity and management.  Healthy resilient forests: importance of forest management. Presentation. October 5, 2015. Native plant society meeting, Tyler TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. Forest adaptation strategies. Training. 1-Oct-15. Agency training, Overton, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. Forest Management field day. Training. 14-Sep-15. Agency training - Carthage, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. Resilient forest and wildlife. Presentations. 12-Sep-15. Tree Farm tour – Franklin TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. Healthy Forests. Presentation. 7-Aug-15. Landowner workshop, Lufkin TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor, E.L. A Briefing on Forest Stand Establishment and Management. Presentations. 21-Jul-15. Marion Co. meeting – Jefferson, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor E.L. Strategies for Forest Health and Resiliency. Presentation. 18-Mar-14. Multi-County Extension Program.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor E.L. Biological Optimum Thinning Schedules. Presentation. 25-Mar-14. Intra-Agency Natural Resource.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor E.L. Resilient Pine Management. Presentation. 11/23/2015. Tri-county Forest Landowner Meeting, Linden TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor E.L. Landowner Workshop. Presentation. 8/7/2015. Lufkin, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Taylor E.L. Landowner Meeting. Presentation. 7/21/2015. Marion County Landowner meeting, Jefferson, TX.

Type Presentation  NIFA Support Acknowledged YES	
Citation
Will, Rodney, Monroe, M.C. and others. Oklahoma Tier III Site field trip for the Four-State Society of American Foresters meeting. Field Trip. 1/27/2015. Oklahoma, Arkansas, Texas and Louisiana Society of American Foresters.

Type Trainings, Workshops, and Courses	
Krutovsky, K. V., 2014.  Sequencing and conservation genomics. ProCoGen Dissemination Workshop “Genomics and the conservation of conifer genetic resources”, September 1-3, 2014, Kámoni Arboretum Szombathely, Hungary. (http://www.procogen.eu)

Type Trainings, Workshops, and Courses	
Krutovsky, K.V., 2014.  Importance of genetic studies for understanding of structure, function and adaptation of the forest ecosystems and for Siberian boreal forest management. The Training Workshop for Young Scientists “Problems and prospects of the forest ecosystem studies”, September 15-19, 2014, Krasnoyarsk, Russia. (http://forest.akadem.ru/Konf/2014/IF/Program_school.pdf)

Type Trainings, Workshops, and Courses	
Andres Susaeta attended the course Economics of Forest Resource Management, Faculty of Forest Sciences, Swedish University of Agricultural Sciences, March 9-20, 2015, Umea, Sweden.

Type Trainings, Workshops, and Courses	
Anderson, Harold. Teachers Conservation Workshop. Educator Workshop, June 26, 2015, Booneville, MS
Entered into REEport up to this point

Type Trainings, Workshops, and Courses	
Anderson, Harold. Pre-service Weeklong Training, Educator Workshop, June 17, 2015, William Carey University / Hattiesburg, MS

Type Trainings, Workshops, and Courses	
Anderson, Harold. Southeastern Forests and Climate Change. Educator Workshop, July 25, 2015, Crosby Arboretum, Picayune, MS

Type Trainings, Workshops, and Courses	
Bisnett, Marcia. Southeastern Forests and Climate Change. Educator Workshop , October 11, 2014, Miami, Florida

Type Trainings, Workshops, and Courses	
Deaton, Lisa and Kari Abbott. Biology II / Ecology Institute. Educator Workshop, July 29, 2015, Providence Forge, VA

Type Trainings, Workshops, and Courses	
Deaton, Lisa and Kari Abbott. VA PLT Facilitator Meeting. Facilitator Workshop, July 15, 2015, Providence Forge, VA

Type Trainings, Workshops, and Courses	
Elkins, Brian. Southeastern Forests and Climate Change. Educator Workshop. August 10, 2015. Solid Waste Authority Education Center, West Palm Beach FL

Type Trainings, Workshops, and Courses	
Ervin, Bonnie. Educator Workshop. Educator Workshop. June 18, 2015. Teacher’s Forest Conservation Workshop, Knoxville,  Tennessee

Type Trainings, Workshops, and Courses	
Forrest Kent, Jan and Lauren Johnson 	Southeastern Forests and Climate Change. Educator Workshop, February 5, 2015.

Type Trainings, Workshops, and Courses	
Forrest Kent, Jan Lauren Johnson. Southeastern Forests and Climate Change. Educator Workshop. March 21, 2015, Environmental Education Alliance of Georgia Conference Eatonton, GA 

Type Trainings, Workshops, and Courses	
Forrest Kent, Jan, and Lauren Johnson . Southeastern Forests and Climate Change. Educator Workshop. February 5, 2015. Oxbow Meadows, Columbus, Georgia

Type Trainings, Workshops, and Courses	
Garret, Kim, Alisa Wickliff. Southeastern Forests and Climate Change. Educator Workshop, November 20, 2015,	Reedy Creek Park and Nature Preserve, Charlotte, NC

Type Trainings, Workshops, and Courses	
Guyton, John, Harold Anderson. Southeastern Forests and Climate Change. Educator Workshop, April 16, 2015, Delta State University, Cleveland, Mississippi

Type Trainings, Workshops, and Courses	
Hargrove, Karen, Bonnie Ervin, Cindi Smith-Walters, Dave Walters. Southeastern Forests and Climate Change. Educator Workshop. March 14, 2015, Nashville, Tennessee

Type Trainings, Workshops, and Courses	
Harlow, Meachem, and Baxter Rowley.	South Teachers Conservation Workshop . Educator Workshop. June 12, 2015, Jones County Jr. College Ellisville, MS

Type Trainings, Workshops, and Courses	
Hoffman, Ashley. KY PLT Facilitator Retreat. Facilitator Workshop. June 22, 2015, Falls of Rough, KY

Type Trainings, Workshops, and Courses	
Hubbard-Sanchez, Jennifer, Morris Painter. Southeastern Forests and Climate Change. Educator Workshop, June 23, 2015, Jamestown, KY

Type Trainings, Workshops, and Courses	
Hubbard-Sanchez, Jennifer, William Bennett, Henriette Sheffel. Southeastern Forests and Climate Change. Educator Workshop, April 24, 2015, Buckley Wildlife Sanctuary, Frankfort, Kentucky

Type Trainings, Workshops, and Courses	
Hubbard-Sanchez, Jennifer and Laura Duffey. Southeastern Forests and Climate Change: PLT Secondary EE Module Overview and Adaptations for Other Regions. Educator Workshop. June 16, 2015. Summer Institute for Climate Change Education, Apple Valley, Minnesota

Type Trainings, Workshops, and Courses	
Hubbard-Sanchez, Jennifer and William Bennett. Southeastern Forests and Climate Change. Educator Workshop. September 11, 2015, KY Association for EE Annual Conference, Prestonsburg, VA

Type Trainings, Workshops, and Courses	
Hubbard-Sanchez, Jennifer, William Bennett, Ashley Hoffman. Southeastern Forests and Climate Change. Educator Workshop. September 27, 2015, TEEA/SEEA Annual Conference, Burns, TN

Type Trainings, Workshops, and Courses	
Johnson, Lauren, Jan Kent. Southeastern Forests and Climate Change. Educator Workshop. August 11, 2015, GA

Type Trainings, Workshops, and Courses	
Kolok, Stephanie, Russell Hubright, Matt, Schnabel. SC PLT Facilitator Reunion and Refresher. Facilitator Workshop. May 29, 2015, Columbia, SC

Type Trainings, Workshops, and Courses	
McDaniel, Maria, Southeastern Forests and Climate Change. Educator Workshop. January 27, 2015, A Time for Science, Grifton, North Carolina

Type Trainings, Workshops, and Courses	
Monroe, Martha. Introduction to Environmental Communication	Online Lecture. Recorded October 2015 for delivery Spring 2016.Global Online Environmental Education Course, Cornell University 

Type Trainings, Workshops, and Courses	
Monroe, Martha. Adaptive Management and Collaborative Adaptive Management. Online Lecture. Recorded October 2015 for delivery Spring 2016. Global Online Environmental Education Course, Cornell University

Type Trainings, Workshops, and Courses	
Monroe, Martha. Teaching about Climate Change. Educator Workshop. July 21, 2015. Teacher Summer Science Institute, Center for Precollegiate Education and Training, University of Florida

Type Trainings, Workshops, and Courses	
Monroe, M. C., A. Oxarart, J. Li, T. Ritchie, K. Kunkle. Facilitator and Educator Training: Southeastern Forests and Climate Change. Workshop. September 19, 2014. Southeast Environmental Education Alliance Conference, Asheboro, NC 

Type Trainings, Workshops, and Courses	
Monroe, M. C., A. Oxarart. Southeastern Forests and Climate Change. Workshop. November 13-15, 2014. C.A. Vines Arkansas 4-H Center, Little Rock, AR

Type Trainings, Workshops, and Courses	
Monroe, M. C., A. Oxarart, J. Li, T. Ritchie, K. Burja. Southeastern Forests and Climate Change. Workshop. January 23-24, 2015, Jacksonville Zoo and Gardens, Jacksonville, FL 

Type Trainings, Workshops, and Courses	
Nicholson, Lori. Southeastern Forests and Climate Change. Educator Workshop. April 11, 2015, St. Marks National Wildlife Refuge, St. Marks, Florida

Type Trainings, Workshops, and Courses	
Powell, Ellen. Southeastern Forests and Climate Change. Educator Workshop. August 30, 2015, Virginia Master Naturalist Conference – Eastern, Wakefield, VA

Type Trainings, Workshops, and Courses	
Powell, Ellen and Bill Worrell. Southeastern Forests and Climate Change. Educator Workshop. April 16, 2015, 2015 VA Forestry Summit, Charlottesville, Virginia

Type Trainings, Workshops, and Courses	
Rapp, Carla. Southeastern Forests and Climate Change. Educator Workshop. August 28, 2015,	GA.

Type Trainings, Workshops, and Courses	
Rapp, Carla, Deb Breedlove. Facilitator Training. Educator Workshop. March 5, 2015, Gwinnett Environmental and Heritage Center Buford, GA

Type Trainings, Workshops, and Courses	
Raze, Robert.	Eco Teacher Training Camp. Educator Workshop. July 27, 2015, Brooker Creek Nature Preserve, Tarpon Springs FL

Type Trainings, Workshops, and Courses	
Ritchie, T., K. Kunkle, M. Cheek, and A. White. Forests, Climate Change, and You! Student Workshop. July 31, 2014, 4-H  University, Gainesville, FL 

Type Trainings, Workshops, and Courses	
Thompson-Welch, Hannah. Southeastern Forests and Climate Change. Educator Workshop. May 11, 2015, Granville County Expo and Convention Center, Oxford NC

Type Trainings, Workshops, and Courses	
Westcot, Gail, Sarah Donnell. Southeastern Forests and Climate Change. Educator Workshop. March 7, 2015, Savannah National Wildlife Refuge, Hardeeville, SC

Type Trainings, Workshops, and Courses	
[bookmark: _GoBack]Westcot, Gail.	Southeastern Forests and Climate Change. Educator Workshop. April 25, 2015, Mary Kahrs Warnell Forest Education Center Guyton, GA


