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Outcomes/Impacts 
Aim 2 activities contribute to project-level outcomes and impacts by assessing and analyzing how changing management and climate will impact stand and regional carbon sequestration, productivity, and resilience to disturbance. Because climate and management effects on forests span such large spatial and temporal scales, modeling approaches remain the only method available to assess outcomes and impacts for the entire region.  Fine scale measurements are transferred using multiple scale models to extrapolate to the region. 

Outputs 

· Risa Patarasuk, GIS Specialist working for Sabine Grunwald at UF working on reprojections, extractions, and consolidation of various spatial data sets (GIS data) for regional wide modeling including climate data (PRISM and Idaho sets). Service work (spatial extractions) for various PINEMAP project participants on specific site locations (experimental data). Climate data (1970 to present) were extracted to tier 1 site locations. Harmonization and standardization of gridded climate change projections from NARCCAP into ArcGIS by Risa Patarasuk. The NARCCAP data were previously extracted by the VT team. A QA/QC of the extracted spatial climate change data by UF team revealed inconsistencies and about half of the data had to be re-compiled by VT (work in progress).  
· Brandon Hoover, Database Manager working on harmonization of Tier 1 data (about 700+ records) including all available attributes and meta data into a relational database (SQL).  
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Summarize Events/Activities (January 2012-current) as follows:

Fang, Yuan, Ge Sun, Asko Noormets, John King, and Steve McNulty. Modeling Evapotranspiration with Global Eddy Flux and MODIS Data. Presented on March 27-28, 2012. NC Water Resource Research Institute Annual Conference, Raleigh, NC.

3PG Modeling meeting held July 2 in Charlotte, NC.   
This full day meeting focused on the 3PG model and included discussion of topics that included; Identify gaps in reaching PINEMAP objectives; If research objectives overlap, identify and resolve any conflicts; Criteria for selecting evaluation data sets; 3PG platform/software to be used; Model management when changes are made to functions in 3-PG; Use of Pinemap Web as depository of parameterization and references; How to best document improved parameter estimates; Moving from point to spatial modeling; and  Additional ways to collaborate.

Milestones and Work Plan Progress

Improved process and hybrid models parameterized from network measurements

This is a major milestone within AIM 2.  Several separate but integrated components and steps are required to fully complete this milestone as listed below.   The published papers represent a compilation of component research progress in this area.  Additionally, these individual papers are now being used as the base for synergistic discussions of model integration. The assessment of management and climate effects on loblolly pine C and H2O budgets over a rotation cycle was completed using the Physiological Principles in Predicting Growth (3-PG) (Landsberg & Waring 1997) model and is reported in Bryars et al. 2012a and 2012b. An assessment of alternative methods for quantifying forest water use has also been completed and a paper has been accepted with minor revisions (Domec et al. 2012a). Finally, to predict C pool dynamics for alternative land use, management, and climate scenarios at the stand level, we are exploring linking 3-PG and Century models to examine forest ecosystem carbon sequestration.

Work Plan Tasks 

Start evaluation of initial growth and yield fitting using all Tier I data

Preliminary assessment of potential effects of climate change on loblolly water/C manuscript submitted

Evaluation of Ames RT LAI product complete

Initial modeling of Tier I sites using 3-PG, 3-PGS, and CASA (latter two using Landsat data) complete

Initial empirical LAI modeling complete

Incorporate climate variables in growth and yield components

Assessment of Tier I big leaf modeling completed; models reparamterized

Annual Report Sidebars

We will highlight interesting results, stories, or successes for each Aim in sidebars in the annual report. Please identify at least two items from your Aim that will become sidebars for the annual report. Each sidebar should be illustrated with a figure, table, or photograph that will draw attention. In addition, provide a paragraph of text summarizing the experiment, project, or result.

For the annual report I would recommend the Bryars et al. (a &b) work and the Domec et al. tree phys (nocturnal transpiration) work. If these are acceptable we can obtain details.

Broad Impacts & External Collaborations
Many agencies (e.g. EPA, USGS, Forest Service) would like to better quantifying carbon sequestration estimates and projections.   The PINEMAP Aim 2 modelers are receiving queries about the extent and timing of model outputs.  Although the exact use of these deliverables is not yet clear, agency interest appears to be increasing. We are also collaborating with NASA Ames on regional modeling using the NASA Earth Exchange.

Training 
· Ranjith Gopalakrishnan, Ph.D. student, Virginia Tech. Ranjith is downloading and reformatting the NARCCAP scenarios for key climate variables from six models (GCM/RCM combinations).
· Nabin Gyawali, Ph.D. student, Virginia Tech. Nabin is utilizing Tier I data to develop a growth and yield model flexible enough to allow modification in diameter, height, and mortality at tree- and stand-level for diverse genotypes and silvicultural practices under varying conditions. 
· C. Wade Ross, Ph.D. student, University of Florida. Wade is investigating soil carbon dynamics along hydrology and fire regimes in southern pine ecosystems, as well as the effects of fire disturbance on the structure and function of soil carbon dynamics in pine and wetland ecosystems and developing a mechanistic model to upscale site specific findings to the regional scale. 
· Maggie Wang, Ph.D. student, University of Georgia. Maggie is working on a research proposal to predict C pool dynamics for alternative land use, management, and climate scenarios at the stand level. The proposal is to link 3-PG and Century to examine forest ecosystem carbon sequestration.
· Eric Ward, Postdoc, North Carolina State University. Dr. Ward is measuring and modeling forest water and carbon cycles, including quantifying uncertainty in key processes; working with both Aim 1 and 2 to integrate data and models such as 3PG and WaSSI-C across scales; assisting with data collection and analysis of water fluxes at the Virginia Tier III site.

Collaborations and “integrated” knowledge developed

Provide a short narrative describing new ideas, research questions, or insights that have arisen through work and discussions with colleagues, stakeholders, and others. In addition, explain the extent to which you intend to incorporate this into PINEMAP milestones and/or your Aim work plan. 

With respect to stand modeling, we have identified shortcomings of 3PG for our objectives that are being addressed by the group. New elements being added include competition (Stape et al. at NCSU), changes in growing stock (Teskey et al. at UGA), and soil respiration (combination of NCSU and UGA groups). These will be subsequently called out in our work plan as details emerge on the perceived difficulty of each task.

Needs from/linkages to other Aim groups

· Provide a bulleted list outlining research results, data, products, or assistance that your Aim group needs from another Aim group.

1. Aim 2 will need information on standard management practices across both intensively and extensively managed loblolly pine forests in the region. We will be working with the Ecosystem Ecology/Silviculture (Aim 1) group over the coming year to better define these needs.

1. Aim 2 will need information on what specific attributes (e.g. increase water or nutrient efficiency) the genetics group evaluating so that these attributes can be converted into modeling coefficients.  

1. Aim 2 will need to work with the education Aim to learn what level of complexity and output form is most appropriate conveying modeling results to land managers and the general public. 


· Provide a bulleted list outlining research results, data, or products that your Aim group has compiled that have value or relevance to another Aim group (and note which Aim group).

1. [bookmark: _GoBack]Updated 3PG will be of relevance to the decision support group.

1. TACCIMO training will be useful for the education group as a web-based tool for relating spatially explicit climate change impacts on forests.

1. TACCIMO application will be useful for the ecosystem ecology/silviculture group for examining management options for coping with climate change stress impacts.

1. WaSSI will provide projections of carbon gain to the silviculture group for use in biomass partitioning.

· List any additional potential linkages to other Aim groups.







Leveraged funding/additional resources

Describe how PINEMAP funds were leveraged as well as any additional resources obtained. Please list amounts and sources.

Pending proposal to NASA and USGS for Landsat science related to PINEMAP.

Work planned/progress expected

Briefly describe a forecast of Aim work planned and progress expected for June-December 2012. If there are any major changes to the Aim year 2 work plan, please also explain here.

This 6 month period will be an important one, as the Landsat-derived time series for the four test scenes should be complete, as well as public release of the modifications and testing of 3PG+. Major modifications to 3-PG+ to handle differences in growing stock and competition will be well underway. 

PINEMAP Newsletter
The hydraulic redistribution paper by Domec et al. would make a good article.  The paper examined how water moved through the soil column and rehydrated surface layers during the night.   The paper will likely cause much discussion regarding new perceptions on vegetation/soil dynamics, and could significantly impact future physiological water modeling.  Authors of the Domec paper should be article authors. 
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