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e Why build a national phenology network?

e A framework for capacity
" Protocols
" Database
= User interface (Nature's Notebook)

" Data products

e Data product development and delivery framework
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Science, management, decision-making, policy

Enquist et al., Intl ) Biomet 2014
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Nationa henology Network

Phenology is...

e Easy to observe

e Sensitive to environmental
variation

e Links to populations,
communities, ecosystems and

ecosystem services

e Scales from 'leaf to globe'
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Change in performance
(abundance, distribution)

+
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Change in phenology

Decreasing
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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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National B 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.

Large fires in western US LS ¢ % i <y . .Mean growing season length (d) 2001-2006

e
[ ]

. & g

T T T T
Betancourt et al. in prep

USA-NPN 5-year Strategic Plan
www.usanpn.org/pubs/reports
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e A framework for capacity

" Protocols

" Database

= User interface (Nature's Notebook)
= Data products

e Data product development and delivery framework
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TDSAT Remote
,, sensing

Adapted from CENR-OSTP

Adapted from K.B. Jones et al. 2010


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

A Framework for Capacity
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Nationa henology Network

Non-standard or
Historical data

Data Products
AN

National Phenology Database

¢\

. nature’s .

“notebook

A project of the USA-NPN

)

Standard Protocols

neen
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e Organism-based
- status (presence/absence)
- abundance or intensity
e Standard protocols
- 1,000+ species (plant+animal)
- vetted & published

- version control

- "cross-walks"

e \Web services

Denny et al., Intl ] Biomet 2014
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A project of the USA-NPN N tlnnal Phenology Network

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

e Uses standard protocols

e Web & mobile apps

e > 20 contributing groups

e >5 000 active observers

e > 7,000 active sites

e Local to national campaigns
e QA/QC documented

e 15 data pubs to date
e usanpn.org/pub/results

OMB Control #: 1028-0103 www.usanpn.org/natures_notebook
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Data, metadata, documentation freely available

DATA DASHBOARD

DOWN LOAD PH E NOLOGY DATA Get Data Welcome to our Data Dashboard page where you can find automated, up-to-the-

minute summary metrics of the datafound in our Natienal Phenology Database for
the current year and past time periods.

Roll your mouse evar the hickighed lnk for s explanation of each matric

P h eno | ogy Data Overyiew Please nota the fallowing: [1) the "tatal® column cumently represents velues in different

formans (counts, percentages, and averages), (20 sn "observation” includes the =vtire suits of

. R R . phiens phase status recards takan far an individusl plant or nimal species an a gien datertime;
Download customized datasets from the Mational Phenology Database using the filters s single o may ccmaln up 1o 12 ghenc ihase szatus racords capending on the
species, and (3] the phenophase record tables are not yet automatically generated. This page

below to specify dates, regions, species and phenophases of interest. Data Dashboard wil contre to be updated periodicaly

DATA DASHEOARD

Data Sources

Phenolog}f Visualization Tool METRIC PRE-| 2010 zom1| 2012 2013 2014 [  TOTAL
2me

Diata available include: (1) data collected via Nature's Notebook phenology observation 22373 LGS 202 N7 3875 1313
program (2009-present), and (2) Lilac and honeysuckle data (1955-present). Download Phenology Data w6 a3 s w1 Lan 17m 43
2504 o 1215 13.86 1218 1302 1526

Data Use and Attribution o 77 1185 1583 382 2857 | 14176
Data Sea rCh TOOls 2.620 E15 904 1.453 1,580 1,807 5,836

By downloading these data sets you acknowledge that you have read and agreed to the MBS TMS93 w82 17E0 M5 feRest | oeeAwm

FELANT | A1EE49 430587 93206F 174548 1ATL16E | 241,571

USA-NPN Data Use , Data Attribution and Privacy policies. Your email will onby be used to Share Existing Data

5438 7R a25 B8 5047 0,108 07546
contact you directly about data use. : ) ! :
sams | 271 aes | &S| 6ae ns| 205
Data Typ.:_ls a4 523 1101 1,082 2531 2,580 6,531
+ Raw status data: :'“’mmd mms&d
o Each row in this data type represents the status of one phenophase for one il e e
individual plant or animal species at a given site, on a single date and time. LEARN HOW TO DOWNLOAD AND
FGDC Metadata for raw data (web page, XML) SUMMARIZE RAW DATA o i o g T
« Summarized data: Dewnloading and Summarizing Raw Data A e e M A e
o This data type supports estimates of phenophase onset, duration and end. Each el 1t Uiz e Dewleas Teol e
row of this dataset represents a series of consecutive "yes™ phenophase status Shers
records, beginning with the date of the first "yes” and ending with the date of §-!-1 ) e
the last "yes”, submitted for a given phenophase on a given organism owver the = =l e

course of a user-defined season of interest. Note that more than one

o . T

cohsecutive series may be present within a single growing season. FGDC s o e i e
—_ i

hMetadata for summarized data coming soon. oo i
- o

Metadata & Documentation M W W YT

Downicading and Surrartzing Data Part 1 The Data Downibad Tool

e UUSA-NPN Protocols and Plant and Animal Phenophase Definitions 2 ==
« Documentation of Nature's Notebook User Interfaces Downloading and Summarizing Raw Data [—r— .
- - cnnn o oo n Ao o Part 2 Summarizing and Graphing Data

www.usanpn.org/results/data



Outline

e Data product development and delivery framework
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Phenology status
data

!

i I
Phenometrics > Phenology models , Integrated

datasets

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

Gridded maps & datasets
- past, present, future

Gerst et al., 2015; www.usanpn.org/pubs/reports
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Total records
1-2,500

s 2501-10,000
10,001 - 50,000

50,001 - 100,000

100,000 - 300,000

e e " 2009 - May 2015




Phenology Status Data: Records

Records submitted to Nature's Notebook
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Phenometrics: Calendars
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American kestrel
sandhill crane
cliff swallow
barn swallow
western bluebird
Swainson's hawk
American robin
Canada goose
American crow
Say's phoebe

Cooper's hawk

Results provisional

Birds at Valle de Oro NWR, 2014

|= date added to list

Janl Febl Marl Aprl Mayl Junl Jull Augl Sepl Octl Novl Decl

www.usanpn.org/fws/vdo
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GlobalChange.gov ,
U.S. Global Change Research Program An n u a | Sta rt Of S p rl n g

for the Contiguous United States
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data.globalchange.gov/report/indicator-start-of-spring
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< ) -, -,
%, %, %, %o) %.{g %, %,,q

7’
Timning of first leal index

CESM RCP 8.5

Ault et al. in prep. CESM RCP 8.5



Models and Maps: Near Real-Time
i
k.
Y

2015-May 10
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NCEP Timing of first bloom index

Ault et al. in prep. usanpn.org/data/spring



Models and Maps: Validation

L USGS
Na tmnalR ology Ne twurk

2015-Mar 31
O
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o O O
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Produced by ecrl. eas cornell edu for:
National. Phenology Network
| | | L | | |
D Y
% % 4?3, 4?@5 '?O, '70, %‘// %Jf
NCEP Timing of first leaf index

Ault et al. in prep.

usanpn.org/springcast
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Watch this space
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Towards Integrated Datasets: Delivery
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Satelfte Derived Re mots S ensing Phenology

Hear-Surface Be mole Sensing Phenslogy
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J. Brown et al., in development



USA-NPN provides... npne,

» Off-the-shelf capacity for collaborators and projects
e Standardized protocols facilitate data integration

* Value-added data products and tools

* Multi-scale (granular) science information

e Boundary organization to facilitate collaborations

e Custom content for partners and projects
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USA-NPN can help meet... npne,
USDA st ot Y ; 2012 Planning
= orest Service . - ok - ’ A , .
" s, | O - Rule Final
Directives

1‘. \ .. E . £V LA

T L ——p
TG R )

SESSs

- FSH 1909.12 - Chpt 30 - Monitoring
O Plan Monitoring
Questions, Indicators, Protocols
- Ecological Conditions
- Focal Species
- Climate Change
- Productivity
o Broader-scale Monitoring

- FSH 1909.12 - Chpt 40 - Public Participation

o Multi-party monitoring

o Foster diversity

o Leverage existing programs
fs.usda.gov/detail/planningrule/
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