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Science, management, decision-making, policy 

Enquist et al., Intl J Biomet 2014 

 
Why build a national phenology network? 

http://images.google.com/imgres?imgurl=http://static-p3.fotolia.com/jpg/00/10/88/86/400_F_10888643_loEOjCRBdtQamwbPMoZl2uAYlSEQhMXI.jpg&imgrefurl=http://en.fotolia.com/id/10888643&usg=__xnfsOkmEUMM6NZ61zzO0FHcDc6Y=&h=268&w=400&sz=53&hl=en&start=10&sig2=nKPpCtDhIoHYoV2YDElqXQ&um=1&tbnid=fMWWvxgjU_CguM:&tbnh=83&tbnw=124&prev=/images?q=cascading+stream+images&hl=en&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7SKPB_en&sa=X&um=1&ei=la8CS8GeDI-qlAewr8x7
http://images.google.com/imgres?imgurl=http://ti.org/Wildfire.jpg&imgrefurl=http://ti.org/antiplanner/?m=200702&usg=__0zMDj-HozNcTTUTQs09B2lsNt2o=&h=267&w=400&sz=21&hl=en&start=10&sig2=1QmzPewUVQeovvLdZbyJjA&um=1&tbnid=cDSC1qSAclIlMM:&tbnh=83&tbnw=124&prev=/images?q=wildfire+images&hl=en&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7SKPB_en&sa=N&um=1&ei=zq8CS9SLE6DvlQedovR6
http://images.google.com/imgres?imgurl=http://bp0.blogger.com/_JaDVFdQMdwc/R8ON3m3JxmI/AAAAAAAAFzQ/bbGYE_1l2ks/s400/burmese-python-florida.jpg&imgrefurl=http://conservationreport.com/2008/02/26/invasive-species-burmese-pythons-an-invasive-species-in-south-florida-could-spread-to-one-third-of-united-states/&usg=__Hxg1YgqjlaIboAEa7h9J6odsBvE=&h=261&w=359&sz=30&hl=en&start=4&sig2=8AD1Npp4kGvaQg5gz3LDzg&um=1&tbnid=RZI5Pn9tYWhjqM:&tbnh=88&tbnw=121&prev=/images?q=invasive+species&hl=en&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7SKPB_en&um=1&ei=FrACS8a8I4vjlAengPFp
http://images.google.com/imgres?imgurl=http://www.sciencedaily.com/images/2005/03/050325185813.jpg&imgrefurl=http://www.sciencedaily.com/releases/2005/03/050325185813.htm&usg=__Ep8GYi78goqbovf0MkKA1aZNLmA=&h=449&w=300&sz=24&hl=en&start=1&sig2=EiWhJbpsvGTFbVqyLsmvPg&um=1&tbnid=B-zdC_Okx0bvBM:&tbnh=127&tbnw=85&prev=/images?q=wheat+head&hl=en&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7SKPB_en&um=1&ei=NbICS8fJNcHelAfF77R9
http://images.google.com/imgres?imgurl=http://www.immediart.com/catalog/images/big_images/NS_PN_B786630-Pollen_grain,_ESEM-SPL.jpg&imgrefurl=http://www.immediart.com/catalog/product_info.php?products_id=119&usg=___K4c770SVslyAjSe6Jt_4lFzxMI=&h=336&w=350&sz=52&hl=en&start=1&sig2=rWBfT-HCkkjZvpvpemnp9g&um=1&tbnid=YUAuEfFhQnT9RM:&tbnh=115&tbnw=120&prev=/images?q=pollen+grain&hl=en&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7SKPB_en&um=1&ei=hbICS5SEEM3vlAfp0IR9
http://images.google.com/imgres?imgurl=http://api.ning.com/files/0su-HnSU-xGHydvJD8sWVkTlU4Saoj17mInGXluYlg1HXj6QNqEFsuEuF-jVNwKvRlPJrFVg5sYzsyIRX3NvZEvYYW1QcTYP/williamsmosquito.jpg&imgrefurl=http://whataboutblue.ning.com/profiles/blog/list&usg=__VMpByD3wTCA3oh9mwGfuv0n6Fyo=&h=951&w=1200&sz=905&hl=en&start=3&sig2=VtKSBlg5ON6A-EfyN8hhpg&um=1&tbnid=YY7Coch5tjncbM:&tbnh=119&tbnw=150&prev=/images?q=mosquitoes&hl=en&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7SKPB_en&um=1&ei=hbQCS-2DA83glAffhfl7
http://images.google.com/imgres?imgurl=http://www.destination360.com/north-america/us/utah/images/s/utah-hunting.jpg&imgrefurl=http://www.destination360.com/north-america/us/utah/utah-hunting&usg=__49gf_M9173w4T8RyHXrdtNHyY0k=&h=332&w=415&sz=39&hl=en&start=1&sig2=bjGQQ9C3WlKomlla-Xpnkg&um=1&tbnid=ExzOOFDEGtiWOM:&tbnh=100&tbnw=125&prev=/images?q=hunting&hl=en&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7SKPB_en&um=1&ei=vrQCS8jeIo3ZlAf8xZB8
http://images.google.com/imgres?imgurl=http://img3.travelblog.org/Photos/23069/160064/f/1164481-Dust-storm-3-0.jpg&imgrefurl=http://www.travelblog.org/Photos/1164481.html&usg=__JYA7obGBtbpHBBcpdaDEhDXP2U0=&h=450&w=600&sz=18&hl=en&start=9&sig2=Ixo7ls5zSm4v5CU4GxULrA&um=1&tbnid=rzM11mUpaySV6M:&tbnh=101&tbnw=135&prev=/images?q=dust+storm&hl=en&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7SKPB_en&um=1&ei=Y7ACS4r5OY-xlAfX7tF4


• Easy to observe 
 

• Sensitive to environmental 
variation 
 

• Links to populations, 
communities, ecosystems and 
ecosystem services 
 

• Scales from 'leaf to globe' 

Phenology is… 

 
Why build a national phenology network? 



Willis et al. 2008 PNAS 
Moller et al. 2008 PNAS 

Willis et al. 2010 PLOS Biology 
Ozgul et al. 2010 Nature  

Hulme 2011 New Phyt. 
Cleland et al. 2012 Ecology 

Wolkovich et al. 2013 Am J Bot 
Polgar et al. 2014 New Phyt 
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Decreasing 

Pied Flycatcher 

Increasing 

Purple loosestrife 

 
Why build a national phenology network? 



USA-NPN serves science and society by collecting, 
organizing and distributing phenological information to aid 
decision-making and adaptation to variable climates and 

changing environments.  

USA-NPN 5-year Strategic Plan 
www.usanpn.org/pubs/reports 

Ganguly et al. 2010 

Mean growing season length (d) 2001-2006 

Betancourt et al. in prep 

Large fires in western US 
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Adapted from K.B. Jones et al. 2010 

Adapted from CENR-OSTP 

Remote 
sensing 

Intensive science sites 

Extensive observation sites 

Volunteer networks 

 
A Framework for Capacity 

http://www.fws.gov/
http://www.neoninc.org/
http://www.obfs.org/


Standard Protocols 

National Phenology Database 

Data Products 

Non-standard or 
Historical data 

 
A Framework for Capacity 

http://www.neoninc.org/
http://www.fws.gov/


 
Standard Protocols 

• Organism-based 
- status (presence/absence) 

- abundance or intensity 

• Standard protocols 
- 1,000+ species (plant+animal) 

- vetted & published 
- version control 
- "cross-walks" 

• Web services 

Denny et al., Intl J Biomet 2014 

Carolyn Enquist 



• Uses standard protocols 
• Web & mobile apps 
• > 20 contributing groups 
• >5,000 active observers 
• > 7,000 active sites 
• Local to national campaigns 
• QA/QC documented 
• 15 data pubs to date 

• usanpn.org/pub/results 

A ground-based, multi-taxa, national-scale observing system 

 
www.usanpn.org/natures_notebook OMB Control #: 1028-0103 



 
National Phenology Database 

www.usanpn.org/results/data 

Data, metadata, documentation freely available 
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Data Products 

Phenology status 
data 

Phenometrics 

Climate and meteorological data 

Phenology models 

Gridded maps & datasets 
- past, present, future 

Short term forecasts 
- 10 day (NWF) 
- 1-3 month (atm circ) 

Gerst et al., 2015; www.usanpn.org/pubs/reports 

Remotely sensed 
data 

Integrated 
datasets 



 
Phenology Status Data:  Sites 

2009 - May 2015 



 
Phenology Status Data:  Records 



www.usanpn.org/fws/vdo Results provisional 

 
Phenometrics:  Calendars 



 
Phenology Models:  Time Series 

data.globalchange.gov/report/indicator-start-of-spring 



2014 

Ault et al. in prep. 

NCEP 

 
Models and Maps:  Projections 

2050 

2080 

CESM RCP 8.5 

CESM RCP 8.5 



Ault et al. in prep. 

 
Models and Maps:  Near Real-Time 

NCEP 

usanpn.org/data/spring 



Ault et al. in prep. usanpn.org/springcast 

 
Models and Maps:  Validation 

NCEP 



Watch this space 

 
Models and Maps:  10-90 Day Forecasts 



MODIS 

Landsat 8 

Field 
Observations 

UAV 

Phenocam 

Browning et al., Front Ecol Environ, 2015 

 
Towards Integrated Datasets:  Monitoring 

http://www.neoninc.org/


J. Brown et al., in development 

a project of the USA-NPN 

 
Towards Integrated Datasets:  Delivery 



• Off-the-shelf capacity for collaborators and projects 

• Standardized protocols facilitate data integration 

• Value-added data products and tools 

• Multi-scale (granular) science information 

• Boundary organization to facilitate collaborations 

• Custom content for partners and projects 

 
USA-NPN provides… 



 

- FSH 1909.12 - Chpt 30 - Monitoring 
○ Plan Monitoring 

Questions, Indicators, Protocols 
∙ Ecological Conditions 
∙  Focal Species 
∙  Climate Change 
∙  Productivity 

○ Broader-scale Monitoring 
 
- FSH 1909.12 - Chpt 40 - Public Participation 

○ Multi-party monitoring 
○ Foster diversity 
○ Leverage existing programs 

 
USA-NPN can help meet… 

fs.usda.gov/detail/planningrule/ 

2012 Planning 
Rule Final 
Directives 



Thank you… 
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