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Based on documents written by John Gross dated 07MAY09; Julio Betancourt & Geoff Henebry dated 02JUN09.
Rationale

Phenology is the gateway to climatic effects on both managed and unmanaged ecosystems.  Adaptation to climatic variability and change will require integration of phenological data and models with climatic forecasts at seasonal to decadal timescales.  This year’s annual meeting of the NSF-sponsored Research Coordination Network of the USA-National Phenology Network (USA-NPN) will work toward delineating the shape of a first National Phenological Assessment (NPA).  The NPA should be viewed as a data product of the USA-NPN that will help guide future phenological monitoring and research at the national level. We envision three main objectives for the first NPA: 

· Establish a suite of indicators of phenological change (IPCs) at regional to continental scales, following the Heinz Center model for such national assessments

· Using sufficiently long and broad-scale time series of IPCs and legacy phenological data, assess phenological responses to what are apparently the early stages of anthropogenic climate change. Of particular interest is the abrupt advance in spring onset that was most evident in the western U.S. and Great Plains in the late 1970’s/early 1980’s

· Project large-scale phenological changes into 21st Century using Global Climate Model (GCM) and Regional Climate Model (RCM) realizations.

Why a National Phenological Assessment (NPA)?

Directional climate change will have profound and lasting effects throughout society that are best understood through the fundamental physical and biological processes.  Phenology is an early and integrative indicator of climate change that is easily understood.  Furthermore, because phenological relationships have well documented and far-reaching consequences to ecological and economic systems, they can serve to inform and drive policy formulation and decision-making.  Phenology affects such things as the planting, maturation, and harvesting of food and fiber crops, pollination, timing and magnitude of allergies and disease, recreation and tourism, water quantity and quality, and ecosystem function and resilience.  The merits of phenological monitoring are widely appreciated.  It is usually one of the first candidates identified for climate change monitoring at regional to national scales.   There is thus widespread support for phenological monitoring, and there will likely be both increasing data and a demand for more synthetic analyses and evaluations of the results.  

Changes in phenologies have already manifested myriad effects of directional climate change and, as changes continue, it is critical to establish and track a comprehensive suite of benchmarks.  A National Phenological Assessment (NPA) will inform citizens, decision-makers, and scientists about important trends in key phenological indicators and will help discriminate between anthropogenic vs. natural climatic variables of such trends.  

Why is development of an initial NPA appropriate at this time? 

A National Phenological Assessment provides a broad framework, or umbrella, under which collective and individual interests in phenological research, application, and outreach can be organized.  It will provide a tangible, realistic, and highly integrative product and an ongoing process that can be emblematic of the National Phenology Network.  With the change in administration, the federal policy development and decision-making is likely to be receptive to and supportive of an environmental assessment that cuts across many fields while focusing on readily observable phenomena.  

Why use the term Indicators of Phenological Change instead of Phenological Indicators?

Change is a concept distinct from variability.  Change includes both statistical and ecological aspects.  What is a statistically significant change may not be ecological influential and, conversely, an ecologically significant change may be observed within a context that permits an assessment of statistical significance. 

Many factors contribute to make a good phenological indicator including:  simplicity of observation; distinctiveness to minimize error among observers; commonness/abundance; high accessibility to observation (visible or audible); reliability of recurrence; continuity; evidence of newness; locally-determined dynamics; and sufficient prior knowledge to identify the unusual.
 

What we seek for the NPA are good phenological indicators that are amenable to change analysis; thus, the term indicators of phenological change (IPC).  An example of a widely-used phenological indicator that may well be too variable and too inconsistent to merit use as an IPC is the start-of-season derived from remote sensing data.  Conversely, the widely tested Spring Indices (models which process air temperature data into a metric comparable to plant development) are an example of a consistent measure that can be calculated for any location/time with daily maximum-minimum air temperature data.
  The reason for using IPCs is a practical one.  We simply DO NOT have the necessary spatially and temporally distributed actual phenological data in the USA to mount a continental-scale assessment of natural and temporal variability.  However, with the use of IPCs and strategic comparisons to actual phenological data, this goal can be accomplished.  Actual phenology data can be "hung" on the “spatial/temporal matrix” of IPCs, and by that union accomplish the goal of a continental-scale assessment.  So this is not a “competition” between IPCs and “real” phenology data, but rather IPCs facilitating a continent-wide assessment of change that would not be possible with available “real” phenology data alone.
Vision
 The National Phenological Assessment informs citizens on important trends in the timing of seasonal events that indicate key aspects of our natural and agricultural ecosystems and which affect the health and well-being of our society and economy.  The Assessment identifies and evaluates the rate and magnitude of phenological changes, indications of impending changes, and implications of trends (or lack thereof) on society.

To Prepare for the NPA

We see the following tasks as critical preliminary work to plan the first NPA:
A. Identify, evaluate, and refine IPCs based on metrics developed from standard weather observations, streamflow and other hydrological observations (e.g., center of mass, lake freeze/thaw, etc.), plant and animal phenology observations from legacy datasets, remote sensing datastreams, flux tower observations, and GCM and RCM model realizations.

B. Assemble the diverse datasets to support the selected IPCs and generate the IPCs using well-documented appropriate methods.

C. Evaluate covariability between IPCs, legacy phenological data, and large-scale modes of climate variability to help detection and attribution of supposed secular trends and development of short and long-lead forecasts for phenological variations.

D. Identify, evaluate, and refine optimal methods for quantifying what constitutes significant statistical and ecological change in phenological indicators, given uncertainties in both data and methods and defined range of natural variability.  

E. Identify, evaluate, and refine key questions of natural resource managers regarding phenological indicators for monitoring and adaptive management of habitats and wildlife, given the spectrum of management objectives on federal, state, and private lands.  

F. In the mold of the proposal for a Northeast Regional Phenology Assessment (A. Miller-Rushing et al.), help develop a framework for Regional Phenology Assessments that evaluate the impacts of phenological change at local to regional scales

The RCN meeting will focus on initiating Tasks A and D; specifically, the identification phase.   

The Big Questions

I. For all groups: What is missing from the Vision Statement? How to restate?

II. For each group: Which are the key IPCs from your area of expertise? 

III. For each group: Which are the optimal methods for quantifying (and qualifying) what constitutes significant change from statistical and ecological perspectives?  

RCN Meeting Objectives

· Articulate clear vision and outcome statements for the first NPA.

· Develop and prioritize list of potential areas or topics to be addressed (relates to audiences).

· Identify and prioritize phenological indicators, without regard to availability of data.  For each high-priority indicator, draft an ‘Indicator Development Summary’ (IDS) that describes why the indicator is important, how to interpret it, which data are available/accessible (including from whom, in what form, how usable).  This follows the approach used by the Heinz Center. See, for example,  

· http://www.heinzctr.org/Programs/Reporting/Wildlife_Conservation/wc_docs/Nevada_Workshop_Presentation.pdf 

· http://www.heinzctr.org/publications/PDF/Landscape_Pattern_Indicators_12A.pdf
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AGENDA
Monday, October 5, 2009 (Arrival Day)

All Day

Registration at Hampton Inn Front Desk
4:30 p.m.-7:00p.m.
Executive Committee meeting; Hampton Inn (Milwaukee Room)
Tuesday, October 6, 2009 (Day 1)

6:00-7:45 a.m.

Hot Full Breakfast (provided for guests in Hampton Inn Lobby)

8:00 a.m.

Welcome, Logistics, and Introductions 

CC Room 7970




Session 1.1 Orientation



CC Room 7970
8:15 a.m.

Overview of the Network (NCO Staff)



8:30 a.m.

National-Scale Assessments (J. Betancourt)




9:00 a.m.

Continental-Scale Agricultural Indices (A. Terando)

9:20 a.m.

Spring Indices (M. D. Schwartz)






9:40 a.m.

Regional Assessments (A. Miller-Rushing)




10:00 a.m.

Break

10:30 a.m.

Session 1.2 Plenary Discussion


CC Room 7970
12:00 noon

Lunch (provided); CC Room 7820
1:30 p.m.

Session 1.3 Breakout Groups



Group 1 LSP/Flux, Geoff H./Jeff M. (CC Room 7240)




Group 2 Climate/Hydro., Julio B./Mark S. (CC Room 7310)

Group 3 Animals, Geoff G./Terry R. (CC Room 7430)
Group 4 Plants, Susan M./Jonathan F. (CC Room 7970)
3:30 p.m.

Break
4:00 p.m.

Session 1.4 Breakout Groups (continued)
4:45 p.m.

Day 1 Sessions End
6:30 p.m.
Welcome Program (including UW-Milwaukee College of Letters & Science Associate Dean Rodney Swain); Hampton Inn Crystal Ballroom
7:00 p.m.

Dinner (provided); Hampton Inn Crystal Ballroom
Wednesday, October 7, 2009 (Day 2)

6:00-7:45 a.m.

Hot Full Breakfast (provided for guests in Hampton Inn Lobby)

8:00 a.m.

Session 2.1 Brief Progress Reports; CC Room 7970 



Small meeting rooms today will be CC Rooms 7240, 7310, and 7430

9:00 a.m.

Session 2.2 Breakout Group Cross Discussion; All 4 CC rooms



Group 1 LSP/Flux AND Group 2 Climate/Hydro. 
Group 3 Animals AND Group 4 Plants
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Wednesday, October 7, 2009 (Day 2 continued)

10:00 a.m.

Break
10:30 a.m.

Session 2.3 Breakout Group Cross Discussion; All 4 CC rooms
Group 1 LSP/Flux AND Group 3 Animals



Group 2 Climate/Hydro. AND Group 4 Plants
12:00 noon

Lunch (provided); CC Room 7820
1:30 p.m.

Session 2.4 Breakout Group Cross Discussion; All 4 CC rooms 
Group 1 LSP/Flux AND Group 4 Plants



Group 2 Climate/Hydro. AND Group 3 Animals
3:30 p.m.

Break

4:00 p.m.

Session 2.5 Begin Products/Reports; CC Room 7970
4:45 p.m.

Day 2 Sessions End
5:00 p.m.-6:30p.m.
Executive Committee meeting; Hampton Inn (Milwaukee Room)
Thursday, October 8, 2009 (Day 3 - Products)

6:00-7:45 a.m.

Hot Full Breakfast (provided for guests in Hampton Inn Lobby)

8:00 a.m.

Session 3.1 Brief Discussion; CC Room 7970
8:30 a.m.

Session 3.2 Breakout Groups 
Group 1 LSP/Flux, Geoff H./Jeff M. (CC Room 7240)




Group 2 Climate/Hydro., Julio B./Mark S. (CC Room 7310)

Group 3 Animals, Geoff G./Terry R. (CC Room 7430)
Group 4 Plants, Susan M./Jonathan F. (CC Room 7970)
10:00 a.m.

Break
10:30 a.m.

Session 3.3 Breakout Groups (continue products production)

12:00 noon

Lunch (provided); CC Room 7820
1:30 p.m.

Session 3.4 Strategy Discussion in Plenary (or continue products




production); CC Room 7970
3:30 p.m.

Break

4:00 p.m.

Session 3.5 Task Assignment/Wrap-up in Plenary; CC Room 7970
4:45 p.m.

Day 3 Sessions End
Friday, October 9, 2009 (Departure Day)

6:00-7:45 a.m.

Hot Full Breakfast (provided for guests in Hampton Inn Lobby)
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