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PS 20- Data Products to Support Assessment and Forecasting of Phenology on 
Multiple Spatiotemporal Scales 
 
Monday, August 10, 2015 4:30-6:30 pm 
Exhibit Hall, BCC 
 
Katharine L. Gerst, National Coordinating Office, USA National Phenology Network, Tucson, AZ  
Jake F. Weltzin, US Geological Survey, Tucson, AZ  
Alyssa H. Rosemartin, National Coordinating Office, USA National Phenology Network   
Ellen G. Denny, National Coordinating Office, USA National Phenology Network   
Lee Marsh, National Coordinating Office, USA National Phenology Network  
Theresa M. Crimmins, National Coordinating Office, USA National Phenology Network 
David J.P. Moore, School of Natural Resources and the Environment, University of Arizona, 
Tucson, AZ  
 
Background/Question/Methods  
The USA National Phenology Network (USA-NPN; www.usanpn.org) serves science and society 
by promoting a broad understanding of plant and animal phenology and the relationships 
among phenological patterns and environmental change. The National Phenology Database 
maintained by USA-NPN now has over 4.7 million records for plants and animals for the period 
1954-2015, with the majority of these observations collected since 2008 as part of a broad, 
national contributory science strategy. These data have been used in a number of science, 
conservation and resource management applications, including national assessments of 
historical and potential future trends in phenology, regional assessments of spatio-temporal 
variation in organismal activity, and local monitoring for invasive species 
detection.  Customizable data downloads are freely available, and data are accompanied by 
FGDC-compliant metadata, data-use and data-attribution policies, vetted and documented 
methodologies and protocols, and version control. While users are free to develop custom 
algorithms for data cleaning, winnowing and summarization prior to analysis, the National 
Coordinating Office of USA-NPN is developing a suite of standard data products to facilitate use 
and application by a diverse set of data users.  



Results/Conclusions 
This poster provides a progress report on data product development, including: (1) Quality 
controlled raw phenophase status data; (2) Derived phenometrics (e.g. onset, duration) at 
multiple scales; (3) Data visualization tools; (4) Tools to support assessment of species 
interactions and overlap; (5) Species responsiveness to environmental drivers; (6) Spatially 
gridded phenoclimatological products; and (7) Algorithms for modeling and forecasting future 
phenological responses. The prioritization of these data products is a direct response to 
stakeholder needs related to informing management and policy decisions. We anticipate that 
these products will contribute to broad understanding of plant and animal phenology across  
scientific disciplines.  
 

 
OPS 3- Revealing and translating phenological patterns and predictions at the 
national scale 
 
Tuesday, August 11, 2015 4:30-6:30 pm 
Exhibit Hall, BCC 
 
Alyssa H. Rosemartin, USA National Phenology Network & University of Arizona  
Jake Weltzin, US Geological Survey, Tucson, AZ  
Katharine L. Gerst, National Coordinating Office, USA National Phenology Network  
Ellen G. Denny, National Coordinating Office, USA National Phenology Network   
Sara Schaffer, National Coordinating Office, USA National Phenology Network   
 
Background/Question/Methods  
The USA National Phenology Network (USA-NPN; www.usanpn.org) is a national-scale science 
and monitoring initiative focused on phenology – the study of seasonal life-cycle events such as 
leafing, flowering, reproduction, and migration – as a tool to understand the response of 
biodiversity to environmental variation and change. USA-NPN provides a hierarchical, national 
monitoring framework that enables other organizations to leverage the capacity of the Network 
for their own applications - minimizing investment and duplication of effort - while promoting 
interoperability. Network participants can leverage: (1) Standardized monitoring protocols that 
have been broadly vetted, tested and published; (2) A centralized National Phenology Database 
(NPDb) for maintaining, archiving and replicating data, with standard metadata, terms-of-use, 
web services, and documentation of QA/QC, plus tools for discovery, visualization and 
download of raw data and derived data products; and (3) A national in-situ, multi-taxa 
phenological monitoring system, Nature’s Notebook, which enables participants to observe and 
record phenology of plants and animals - based on the protocols and information management 
system (IMS) described above - via either web or mobile applications.    
 
Results/Conclusions 
In addition to fostering collaboration and national-scale data use by scientists, the USA-NPN has 
also worked to integrate and translate phenology information for policy-makers and the public. 



We will explore the development of phenology indicators in the National Climate Assessment, 
as an example of how phenological information can be integrated, interpreted and translated 
as an indicator of the impacts of climate change.  
 

 
PS 63- The Power of Long-term Observation: Does Nature’s Notebook cultivate 
long-term participation in phenology monitoring? 
 
Thursday, August 13, 2015 4:30-6:30 pm 
Exhibit Hall, BCC 
 
LoriAnne Barnett, USA National Phenology Network, Tucson, AZ  
Theresa M. Crimmins, National Coordinating Office, USA National Phenology Network 
Erin E. Posthumus, National Coordinating Office, USA National Phenology Network 
Sara Schaffer, USA National Phenology Network  
  
Background/Question/Methods  
Phenology provides a lens to teach inquiry, observation, the scientific method, and the 
communication of results. The USA National Phenology Network’s (USA-NPN) Nature’s 
Notebook program (www.nn.usanpn.org) is a long-term phenology observation program with 
curriculum and outreach materials for formal, non-formal, and informal settings 
(www.usanpn.org/education). USA-NPN allows users to access all observation data, thus 
enabling exploration via basic statistical analyses, graphing and mapping techniques. 
Participating in Nature’s Notebook (NN) addresses Next Generation Science Standards (NGSS) 
for middle, high school, and undergraduate Earth and Life Science Standards.    
Long-term phenology monitoring via Nature’s Notebook is collaborative place-based, hands-on 
learning that promotes cross-subject engagement. The USA-NPN encourages long-term 
observation at schools, nature centers, museums, or parks to answer local scientific research 
questions. Online resources include training materials, access to research-based content, 
materials for delivering phenology-monitoring programming to students and volunteers, 
periodic summaries of data, and resources such as phenology calendars.   
As a long-term goal, the USA-NPN seeks to better understand why educators and local 
phenology leaders, who organize groups of volunteers, participate in a Nature’s Notebook 
monitoring program given available local and USA-NPN resources.  Moreover, in 2015-2016 we 
seek to further understand trends in group retention.  
 
Results/Conclusions  
Participants contribute data via groups and shared sites. Education and outreach materials 
tailored to group engagement help leaders begin monitoring in concert with existing 
programming outcomes. Frequent communications from and with USA-NPN staff, and 
consistent training materials, may contribute to a group’s success and desire to remain active 
participants in the Nature’s Notebook project.  



Currently, over 40 schools and universities have implemented phenology monitoring using 
Nature’s Notebook, in class sizes as few as 10 up to 500 students. Programs include middle 
schools developing sites within regional phenology trails, a magnet high school where students 
create phenology-focused senior projects at a nearby National Wildlife Refuge, a freshman-
level natural science class seeking to answer questions about native species on their campus, 
and a university course where students link ground-level phenology observations with 
remotely-sensed data from satellites. Over 70 non-profits, parks, arboreta, and other similar 
organizations have established monitoring locations, in conjunction with research questions, as 
an extension of their education and outreach programming.  
These existing projects are successful because they boast volunteers and sustained data 
collection on marked species. Our evaluation will elicit concrete details about gaps in resources, 
understanding of content for data accuracy, and what contributes to group long-term success.   
 



IGN 4-6  

Engaging citizen scientists in the development and evaluation 
of national climate indicators 

Tuesday, August 11, 2015 
345, Baltimore Convention Center 
 
Jake Weltzin, US Geological Survey, Tucson, AZ, USA  
 
Indicators of climate change are designed to communicate key aspects of the status and trends 
of the physical climate, climate impacts, vulnerabilities, and preparedness to inform both 
decision makers and the public.  Development of regional to national-scale biodiversity 
indicators linked to climate is limited by a lack of data across space and time, and by 
opportunities to evaluate indicators across scales of granularity.  This presentation will outline 
issues facing indicator development; describe how citizen science can be used as a tool to help 
develop indicators, and present examples of successful indicators that rely on citizen science.  
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