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	PROJECT DESCRIPTION: 
The UCRC Phase III at University of Maine: Center for Advanced Forestry Systems (CAFS) project
aims to engage students of the Forestry associates degree program at the University of Maine at Fort
Kent in authentic, collaborative, hands-on research experiences that teach professionally relevant
skills.

	HYPOTHESES or OBJECTIVES:
· Develop a computational model for rapid identification of stressed Populus (poplar) and Picea
· (spruce) trees from hyperspectral images acquired with an unmanned aerial vehicle (UAV)
· Provide students with relevant, hands-on forestry and forest ecology research experience
· Foster collaboration among UMS campuses and partnering institutions (e.g., Schoodic
· Institute)
· Facilitate measurement of climate conditions in northern Maine
· Present project findings at the CAFS annual conference
· Develop project participants’ communication, innovation, and leadership skills
· New: Estimate wood moisture content
· New: Identify, rank order probable causes of, and manage cedar health decline

	METHODS: 
Research takes place in the North Maine Woods (Aroostook County), at the University of Maine at Fort Kent and at Orono. Four major projects are supported: hyperspectral analysis of tree health, evaluation of climate effects on forest regeneration, estimation of wood moisture content, and evaluation of causes and consequences of northern white cedar decline. Methods used across these projects include: geospatial analysis (GIS, GPS), UAV and ground-based hyperspectral imaging, physical tree measurements (e.g., dbh, clinometry, crown ratios, vigor class), specimen collection (foliage, soil, wood cores), phytochemical analysis (condensed tannins, C/N, carbohydrates, salicinoids), physiological measurements (photosynthesis, stomatal conductance, chlorophyll fluorescence), operation of climate monitoring equipment, and data curation/analysis (with Excel® and Google sheets)

	MAJOR FINDINGS:  
· Evaluated health (morphological, physiological, phytochemical endpoints) for ~150 ea. unique spruce and poplar trees evaluated for health
· mPLS prediction algorithm for tree health pending dataset completion
· Initiated long-term climate monitoring sites in northern Maine
· Scouted sites and collected preliminary data for future study of cedar decline

	DELIVERABLES:   
A. Advances in tree quality/health assessment
   1. Computational (AI) method to rapidly + affordably identify changes 
    in tree health will inform management decisions (pending)
   2. Long-term microclimate data may benefit forest management planning
   3. Rapid estimation of wood moisture content benefits shipping + processing
   4. Associations between environment and cedar health can inform management planning (pending)
B. Preparation of UMFK Forestry students for successful careers in forest management and products workforce (ongoing)


	MEMBER COMPANY BENEFITS:  
A.  Assess tree responses to environmental change
· Financial loss mitigation: Faster and more affordable ways to identify changes in tree health
· Optimize site selection for future plantings to maximize yield
· Synergistic projects
B.   Workforce preparation for UMFK and UMaine students
· Collaborative, leadership and multicultural skills
· Field work
· Logistics
· Critical thinking
· Tools and procedures
· Networking
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