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Why phenology Is important

— Science, Management, Education

What i1s the USA-NPN?

— Services & Partnerships
Phenology monitoring

Networking the networks



Phenology

Timing of life-cycle events
of plants and animals:
Causes and consequences



“Phenology...is perhaps the simplest process in
which to track changes in the ecology of species
In response to climate change.” (pcc 2007)



http://www.science.psu.edu/alert/photos/miscphotos/PostCaribou1.jpg
http://en.wikipedia.org/wiki/File:Loggerhead_Sea_Turtle.jpg

« Easy to observe

« Sensitive to environmental variation

» Scales from 'leaf to globe'

* Linked to most aspects of ecosystems



http://www.science.psu.edu/alert/photos/miscphotos/PostCaribou1.jpg
http://en.wikipedia.org/wiki/File:Loggerhead_Sea_Turtle.jpg

Changes in spring timing for many organisms

Parmesan and Yohe
* Meta-analysis

* 677 species examined

« 16-132 years (med = 45)

Camllle Parmesan

* 62% advanced In timing

Parmesan and Yohe 2003 Nature



Earlier flight by butterflies

.Art Shapiro o

34 years (1972-2006)
83,000 records

“23 species in Central Valley
average 24 days earlier”

Red admiral: 1 day/year
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Forister and Shapiro 2003 GCB



S EARLIER A three-way
mismatch

Winter Moth
EARLIER

2 SAME TIME

Pied Flycatcher Both et al. 2006 Nature




Populations & Distributions

Predicting vulnerability,
Invasions and distributions

Willis et al. 2008 PNAS
_ Moller et al. 2008 PNAS
Change N phen0|Ogy Willis et al. 2010 PLOS Biology

Hulme 2010 New Phyt.
Ozgul et al. 2010 Nature




Applications and decision-support tools

Science

Predictive services

Health

Resource mgmt

Conservation

 Agriculture

« Ecosystem services

* Recreation
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- Pollen early warning systems

Phenology
Observations

A UNM Satellite Imagery

HEALTH SCIENCES
CENTER

Predictive
Modeling
Allergen Alerts
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Buffelgrass Phenology

Reporter

WELCOME T0O THE BUFFELGRASS GREENNESS REPORTER!

Current buffelgrass greenness (07/21/2009) <--Older Newer -=>

TODAY'S BUFFELGRASS GREENNESS REPORTS

Older Neer-->

http://java.arid.arizona.edu/bgpheno
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National Bl Phenology Network

Research & Education

Phenology Model
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http://java.arid.arizona.edu/bgpheno

Disaster management

eBird Home  About eBird  Submit Observations  View and Explore Data My eBird
Gulf Spill Bird Tracker 0il Slick Forecast: [7]Now []24 hr []48 hr []72 hr

Y NG,
2

Brown Pelican

Recently removed
from the endangered
species list, the
rebounding population
nests on coastal
islands throughout the
impact zone.

SIGHTINGS

’ Sightings Cluster

Q Within last 30 days
@ otderthan 30 days

More Species

Potential Oiling Footprint - NOAA/NESDIS (Green)
observed on 2010-07-25

Maps and data: Gooale

eBird Data®N\E @ Current spill location: NOAA
Forecasts: NOAA-NESDIS

The Cornell Laboratory of Ornithology



Education and
outreach for K-Gray




What 1s USA-NPN?

Services & partnerships



Evolution of USA-NPN
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http://pubs.usgs.gov/circ/2007/1309/
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Natlonal Phenology Network

A new data resource—a national network of
iIntegrated phenological observations across
space and time

Key Goal

Understand how plants, animals and landscapes
respond to environmental variation and climate change



USA-NPN in a nutshell

* A national biological science and monitoring program
« Agencies, NGOs, academia, the public

« Standard protocols for plants, animals & landscapes
* Faclilitate scaling from 'leaf to globe'

* Integrate with other monitoring networks

* Business to Business and Business to Customer



Core functions

* Develop a national phenology information management
system

* Develop a national phenology monitoring system

« Develop partnerships for implementation

 Conduct and facilitate education and outreach

* Facilitate phenology science and research

* Facilitate development of decision support tools




Services for stakeholders and partners




Key sponsors and collaborators...

ZUsGS €5

science for a changing world

UNIVERSITYof WISCONSIN

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

Phenology monitoring



Multi-tiered monitoring

Intensive science sites

el : L :
s Extensive monitoring sites
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Organizing remote sensing of phenology

» Standardization
* Validation

* Integration across products
rt of n
2005 St?StOOS)SeaSO and Scales
« Research into utility and
accuracy of products
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Search
plants &
‘animals

hatu es

‘notebo

a project of the USA NPN

* GO to www.usanpn.org — 2(@

how to
,\observe

4 /

- 253+ plant species

- 58+ animal species
- Core protocols

/l,- ™ N
| ‘
| 3 |

Register
‘yourself |

Coming soon

« Species on demand

- Abundance reporting 4
. Start
« User profiles Eaoilingy

Metadata: method used, effort reporting, condition of site & organism



Participants across the
nation

Cumulative


http://www.usanpn.org/lilac

Share Existing Data

Access Historical Data

Publications

Maps

Sponsors

-___’_4-"’_"—‘
_-'-""_I‘.J
UNIVERSITY of WISCONSIN

MILWAUKEE

Real-time data now available

Home » Download Data

Download Data

Download contemporay phenology® data from the USA-NPN's
Mature's Motebook program.

Please include the following acknowledgement in all publications
using USA-MPN data. This can be done either in the main text or
the Acknowledgements section.

‘Data were provided by the USA National Phenology
Metwork and the many participants who contribute to its
Mature's Notebook program.”

Upon publication of manuscripts that use USA-NPN data, please
provide bibliographic information to nco@usanpn.org.

Please cite the USA-NPN data sets following the citation given in
the metadata®, for example:

Citation: USA National Phenology Metwork. 2010. Plant
Phenology Data for the United States, 2009. Tucson, Arizona,
USA. USA-NPN. Data set accessed YYYY-MM-DD at

hitp /fwww_ usanpn.orgfresulis/data.

This Data Attribution Policy (v1.0) was approved by NCO staff on 8-19-10.

Download 2009 Data Set - Definitions Excluded - 14 .5MB
Download 2009 Data Set - Definitions Included - 40 .5MB
March 2, 2009 - December 31, 2009

FGDC Metadata: HTML or XML

Download 2010 Plant Data Set - Definitions Excluded- ~8.0MB
Download 2010 Plant Data Set - Definitions Included - ~20.0MB
January 1, 2010 - today

FGDC Metadata: HTML or XML

www.usanpn.org/results/data



gnpnf / National Atmospheric
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National ll Phenology Network De POS ition P rograim

Networking the Networks

 What Pete Murdoch said!

* Progressive data management, sharing, integration
* Open-source
* Web-services
» Crosswalk-algorithms for data and metadata

« Crosswalk protocols and standards neen
» Co-location and resource sharing

« 3 Cs: Communication, coordination, collaboration


http://nadp.sws.uiuc.edu/
http://nadp.sws.uiuc.edu/
http://nadp.sws.uiuc.edu/
http://www.neoninc.org/

USGCRP National Climate Assessment
Ecosystems Interagency Working Group (EcolWG)

Workshop: "Monitoring climate change and its impacts:
sources for indicators, detection, and attribution”

(1) identify and suggest ways to prioritize indicators for
monitoring

(2) identify existing observation and monitoring networks that
are collecting or could collect data on these indicators

(3) identify the needs, gaps, and challenges associated with
collecting data on these indicators

(4) develop a framework to implement existing network to
collect indicator information [sic]

Goal: Effective and efficient design of integrated monitoring
networks to detect the effects of and responses to climate change in
US ecosystems and their biodiversity
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National M Phenology Network
Taking the Pulse of Our Planet

ABOUT PARTICIPATE RESOURCES  EDUCATION RESULTS ARCHIVE search

ern columbine

Join Us!

We are looking for volunteers to
help us monitor plant and animal
ies s the United
ve™ to join us!

Sponsors

= USGS

science for a changing world

USA National Phenology Network

The USA MNational Phenology Network brings together citizen scientists, government agencies, non-profit
groups, educators and students of all ages to monitor the impacts of climate change on plants and animals in
the United States. The network harnesses the power of people and the Internet to collect and share information,
providing researchers with far more data than they could collect alone.

Learn more about us
What is phenology?

Phenology refers to recurring plant and animal life cycle stages, or phenophases«®, such as leafing and

flowering, maturation of agricultural plants, emergence of insects, and migration of birds. Many of these events
are sensitive to climatic variation and change. and are simple to observe and record. As an USA-MNPN observer,
you can help scientists identify and understand environmental trends so we can better adapt to climate change.

Why is phenology important?

USA-NPN News Phenology Feed Join the Conversation o
W —_— - Are you...?

> Introducing the LSA-MNPM Video £
Mew to phenology?

> . . . e
How to Observe” Handbook for Mature's Motebook Ready to start observing?

One of our partners?
Int ted i ti
<www.usan pN .org> e

An educator?




