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380,941
Records added to the National Phenology Database

EXECUTIVE SUMMARY
Dear Friend of the USA National Phenology
Network,
As the awareness of phenology and the need for
phenology data and information grow, the USA
National Phenology Network continues to grow to
meet these needs. I am excited to share with you
improvements and enhancements we made to our
program, tools, and resources in 2011, and some of
our most exciting accomplishments.
Participation in Nature’s Notebook, our national plant
and animal phenology observing program, grew
substantially in 2011. The number of registered
participants grew by 35% and the amount of data
submitted to the National Phenology Database was
greater in 2011 than in the previous three years of the
program’s existence combined!
To better meet the needs of both our data contributors and data users, we’ve been hard at work improving and diversifying our data input and output tools.
For example, we developed and released an Android
data collection app, and an iPhone app is in the works.
We also released a suite of online data visualization
tools that allow exploration and subsequent download
of observation data as soon as they are logged online.
Our plant and animal phenology observation protocols underwent another round of enhancements this
past year; observers now have the option to report
not only whether they see a phenophase occurring,
but also to what degree the phenophase is expressed
(e.g., how many flowers are open or how many frogs
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are calling). These optional abundance and intensity
measures will further strengthen the scientific value
of the dataset.
We also expanded our historic Cloned Plants Program
(which includes lilac observation data back to 1956)
by making cloned dogwoods available to observers in
the southeastern states and beyond, thus extending
the reach of the program to regions where lilacs don’t
grow. We will continue to foster the growth of this
program to enable scientists to evaluate phenological
response in plants across locations without the
influence of genetic variation.
We placed greater emphasis on education, outreach,
and training this year, recognizing the importance
of recruitment, training, and retention of dedicated
observers in the production of a valuable long-term
phenology data resource. We developed an Education
Plan to guide our efforts among educators focused
on formal, informal, and non-formal audiences,
and to reach learners of all ages and backgrounds.
We also significantly enhanced our outreach and
communication efforts, including tailoring quarterly
newsletters to partner and observer audiences.
We are playing a key role in the US Global Change
Research Program’s National Climate Assessment
(NCA), leading the preparation of a contribution on
phenology and species interactions, and contributing
to the national discussion of indicators for climate
change impacts that affect all sectors (e.g., agriculture,
water, biodiversity) and regions of the nation.

OUR MISSION
THE USA NATIONAL PHENOLOGY NETWORK SERVES SCIENCE AND SOCIETY BY
PROMOTING BROAD UNDERSTANDING OF PLANT AND ANIMAL PHENOLOGY AND ITS
RELATIONSHIP WITH ENVIRONMENTAL CHANGE. THE NETWORK IS A CONSORTIUM OF
INDIVIDUALS AND ORGANIZATIONS THAT COLLECT, SHARE, AND USE PHENOLOGY DATA,
MODELS, AND RELATED INFORMATION.

We recognize that we have moved past the initial
phase of building our program and the associated
infrastructure—after all, we’re in our 5th year, and
we now have a broad suite of partners and stakeholders looking to us to provide content, standards,
and quality data. To hone our services and improve
efficiency, we are revisiting portions of the structure
of the Network, with a revamped Advisory Committee,
the development of a pithy new 5-year strategic plan,
the use of logic models (adapted from the University
Extension model) for implementation planning, and
even a new streamlined format for our Annual Report!
I am truly encouraged by the support we have
received and the growth we have experienced over
the last five years. We look forward to serving the
phenology needs of a broad constituency—from
researchers to educators to decision- and policy-makers to the American public—for many years to come.
Sincerely,

Jake F. Weltzin
Executive Director

Phenology refers to recurring
plant and animal life cycle stages,
such as leafing and flowering, the
maturation of agricultural plants,
the emergence of insects, and the
migration of birds. It is also the
study of these recurring plant and
animal life cycle stages, especially
their timing and relationships
with weather and climate.
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New observers registered in Nature’s Notebook

ABOUT THE USA NATIONAL
PHENOLOGY NETWORK
The USA National Phenology Network (USA-NPN, hereafter
“Network”) is a consortium of individuals and organizations
that collect, share, and use phenology data, models, and
related information. The Network serves science and
society by promoting a broad understanding of plant and
animal phenology and its relationship with environmental
change. Operationally, the Network encourages people
of all ages and backgrounds to observe and record the
activity of organisms through space and time as a means
to discover and explore the nature and pace of our
dynamic world. In turn, the Network makes phenology
data, models, and related information freely available to
empower scientists, resource managers, and the public in
decision-making and adapting to variable and changing
climates and environments.
The Network consists of a National Coordinating Office
(NCO), an Advisory Committee, and many partners,
including research scientists, resource managers,
educators, volunteers, and policy-makers. The Advisory
Committee (AC) provides guidance for the direction of
the Network, facilitates communication with key partners
and advances the interests of the broader Network.
The NCO coordinates and communicates directly with
partners and participants, and provides a variety of
services (e.g., information management and protocol
development, education and training). Partners represent
a range of organizations, including public agencies, tribes,
non-governmental organizations, specialized networks,
industry, and academic institutions.
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Did You Know?: White-tailed deer prepare
for harsh, northern winters by fattening up in
autumn (in many areas, they feed heavily on
acorns). They tend to lose weight all through
winter on a diet of woody browse.
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nature’s
notebook
2011 NATURE’S NOTEBOOK ACTIVITY

800,000

4,500

Observers registered and phenology observations
submitted via Nature’s Notebook

700,000
Total observation records in the NPDb

three-quarters of a million records of plant and
animal phenology across the nation, over the period
1956 (having integrated the historical lilac dataset)
to today. More detailed information can be found
in the Nature’s Notebook 2011: Data & Participant
Summary (www.usanpn.org/results/reports).
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In 2011, 1,069 individuals registered as observers
in Nature’s Notebook, bringing the cumulative total
number of individuals registered to over 4,000.
Observers submitted nearly 400,000 data records,
more than the total amount of data contributed in
the previous three years combined. The National
Phenology Database (NPDb) now houses nearly

1,192
New sites registered in Nature’s Notebook

At the conclusion of 2011, over 5,000 sites had
been registered with Nature’s Notebook. These
sites include those maintained by members
of the public (as individuals or organizations
including nature preserves, schools and
clubs, and neighborhood associations), as
well as governmental and non-governmental
organizations charged with science or
management of natural resources.

HOW WE GREW
IN 2O11
IN 2011, NEW AND EXISTING
REGISTERED OBSERVERS SUBMITTED
48,131 OBSERVATION INSTANCES, A
NEARLY 100% INCREASE OVER 2010 (AN
OBSERVATION INSTANCE IS A REPORT
OF A SUITE OF PHENOPHASES FOR AN
INDIVIDUAL PLANT OR AN ANIMAL
ON A GIVEN DAY). OBSERVATIONS
WERE REPORTED FOR 243 SPECIES OF
PLANTS AND 72 SPECIES OF ANIMALS,
UP FROM 179 AND 58 SPECIES IN 2010,
RESPECTIVELY. OBSERVERS REPORTED
PHENOLOGY OBSERVATIONS FOR AN
AVERAGE OF NEARLY 12 DAYS OF THE
YEAR, A 20% INCREASE OVER 2010.

All sites registered with
Nature’s Notebook
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53

Total affiliated organizations

PARTNERSHIPS AND COLLABORATIONS
Through our partnerships we seek to encourage
and maintain the participatory spirit of the Network
and the involvement of diverse user groups. The
NCO coordinates the efforts of Network partners
to productively and efficiently advance the vision
and goals of the Network; effective partnerships are
critical to the success of the network.
In 2011, the NCO continued to work with several
existing partners and engaged with nearly 40
new organizations. A list of all partners is at www.
usanpn.org/about/partners. In an effort to meet
new and existing partners’ needs, we implemented
several new communication mechanisms. To better
represent USA-NPN Geographic Affiliates, which are
geographically organized groups affiliated with the
Network, and to better track organizations utilizing
Nature’s Notebook, we created an online mapping
tool whereby geographically-based groups can selfregister (www.usanpn.org/geo_affiliates). As of the
end of 2011, thirteen groups had registered. We also
initiated a quarterly Partners Newsletter, targeted at
current and potential Network partner organizations
and intended as a mechanism to keep our partners
more informed of our services, opportunities, and
materials. Previous issues are available in the
Newsletter Archive (www.usanpn.org/newsletters).
The Network grew a key partnership with the
California Phenology Project (CPP), a pilot effort
supported by the National Park Service and focused
on determining the best ways to recruit and engage
California residents and visitors in collecting and
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interpreting phenology data. Kathy Gerst joined the
NCO in early 2011 with the primary responsibility of
serving as the liaison with the CPP. CPP participants
submitted nearly 11,000 phenology observations,
which accounted for about 20% of the data
submitted via Nature’s Notebook in 2011.

In a continued effort to support our partners, we
hosted several online and in-person Nature’s
Notebook trainings, and we fielded many calls
regarding the program and ways to adapt it to
best meet partners’ needs. We also worked closely
with several key partners to better develop specific
campaigns to engage observers. A campaign to
track activity of robins was hosted on the Science
for Citizens website and via Discover Magazine
(www.discovermagazine.com). We also facilitated
participation in Nature’s Notebook from within the
www.YourGardenShow.com website making use of
newly developed web services.

Did You Know?: Bumblebees have smelly feet. After feeding on a flower, they leave a chemical
scent to warn other bumblebees to avoid that flower because the nectar has already been taken.

A KEY ACCOMPLISHMENT THIS YEAR INCLUDED THE DEVELOPMENT OF A USA-NPN
EDUCATION PLAN, WHICH ARTICULATES FIVE-YEAR GOALS FOR ENGAGING YOUTH AND
ADULT AUDIENCES VIA FORMAL, INFORMAL AND NON-FORMAL LEARNING ACTIVITIES

OUTREACH, EDUCATION AND TRAINING
Outreach and education are critical components of
generating an accurate and rigorous data resource.
Recognizing this, we have put much more emphasis
on observer engagement, training and retention
efforts in the past year.
In 2011, the NCO hired an Education Coordinator,
LoriAnne Barnett. A key accomplishment this year
included the development of an Education Plan,
which articulates five-year goals for engaging youth
and adult audiences via formal, informal and nonformal learning activities. Materials to support the
Education program are under development or are
being improved, and include training materials for
observers, train-the-trainer materials intended for
use by workshop leaders, and various curriculum
resources targeted at formal and non-formal
educators. LoriAnne is working to engage a variety
of audiences including Master Gardeners, University
students, and local classrooms as test-beds for
curriculum materials under development.

improved, with a ten-fold increase in monthly active
users. We also made key improvements to the style,
organization, and content of the quarterly Observer
Newsletters and Bi-weekly Friendly Reminder emails
to Nature’s Notebook participants, making better use
of key design principles.
To increase the awareness of scientists and educators
about Nature’s Notebook and the National Phenology
Database, the Network hosted a booth at the
Ecological Society of America meeting in Austin, TX.
Network staff also hosted a booth at the Saguaro
National Park BioBlitz, and our participation there was
featured on NPR’s Weekend Edition.

Partly motivated by suggestions put forth at the
USA-NPN Stakeholders Meeting in fall 2010, the NCO
also hired a Communications Specialist; Echo Surina
joined the NCO staff in June 2011. In this new capacity,
Echo developed a Communications Plan to guide our
communications efforts.

The NCO produced a variety of publications and
reports, including the 2010 Data & Participant
Summary, the USA-NPN Stakeholders Workshop
Report, and the Agency Information & Listening Session
Report. The Network also published six information
sheets, including “Track Plants and Animals with
Nature’s Notebook,” “Phenology as an Indicator of
Environmental Variation and Climate Change Impacts”
and “Stakeholders Perspectives.” We also documented
our quality assurance and quality control measures in
a technical information sheet, “Data Quality Assurance
& Quality Control for Nature’s Notebook” (www.usanpn.
org/results/reports).

Echo’s primary emphasis in 2011 was better
engaging participants in Nature’s Notebook. To this
end, the USA-NPN Facebook presence was greatly

The USA-NPN and Nature’s Notebook were featured in
a wide array of media outlets, targeted at scientists,
educators, and the general public. Nature’s Notebook
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Did You Know?: The common name “dandelion” comes from dent de lion, French for “lion’s
tooth,” which refers to the teeth on the leaves. The tender young leaves, rich in vitamins and
minerals, are used in salads or cooked greens. The delicate yellow flowers can be added to fritters
and pancakes, and made into wine and rustic beers. In addition, the leaves are used medicinally;
teas made from the leaves are mildly laxative and diuretic, and are also used as a digestive aid.

OUTREACH, EDUCATION AND TRAINING CONT.
was described at Discover Magazine, Scientific
American, the Private Landowner Network site, The
Wildlifer (March 2011), and Science for Citizens.
Articles about the programs also appeared in The
Wildlife Professional (fall 2011), the ESA Bulletin
(April 2011), the Arizona Native Plant Society Plant
Press (Feb 2011), and Restoring Connections, the
publication of the Sky Islands Alliance (summer
2011). NCO staff were interviewed for podcasts
with AgroInnovations and The Wilderness Center.
The Network and Nature’s Notebook were also
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featured in newsletters of the Organization for
Biological Field Stations, Ecological Research as
Education Network (EREN), the North American
Association for Environmental Education, and the
United South and Eastern Tribes as well as the
National Ecosystem Service Partnership Digest. In
addition, the USA National Phenology Network and
Nature’s Notebook were mentioned in 436 articles
and media outlets, including ABC News (VOCUS
1/1/2011–12/31/11).

82,492
Visits to www.usanpn.org

researchers, educators, and observers alike can
explore spatial and temporal patterns in individual
organisms, individual species or groups of species.
In addition to being a satisfying way for observers
to see the data they are contributing, this visual
representation of the data represents an important
step in quality control of the data. As well, researchers
and scientists can use the tool to perform initial
evaluations of the data housed in the National
Phenology Database.

INFORMATION
MANAGEMENT
SYSTEM
The NCO develops, implements, and maintains a
comprehensive information management system to
serve the data and information sharing needs of the
Network, including the collection, storage, versioning,
and dissemination of phenology data, access to
phenology-related information, tools for data
interpretation, and general online communication
among partners of the Network.

In response to needs expressed by several of our key
partners, we developed the “shared sites” functionality
within Nature’s Notebook, a feature that enables
multiple observers at a site to enter observations for
the same individual plants and animals. Seventy-five
individual observers representing seven National
Parks and four additional partner groups utilized the
shared sites functionality in 2011.
We made another significant enhancement to the
Nature’s Notebook program with the development
of an Android mobile app to facilitate field data
collection via smart phones. An iPhone mobile app
will be released in early 2012.
Other notable accomplishments in 2011 include
improvements to the Nature’s Notebook data
entry interface and the data download page and
enhancements to the Nature’s Notebook quality
assurance and quality control measures. Reports
describing these and other aspects of the information
management system are on our website (www.
usanpn.org/results/reports).

A key milestone was reached in 2011 with the release
of our first dynamic data visualization tool (www.
usanpn.org/results/visualizations). Using this tool,
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475

Species available for monitoring

MONITORING PROGRAMS
An essential activity of the Network is the collection
of contemporary and historical phenology data.
The NCO provides and promotes a vetted, welldocumented, standardized yet flexible phenology
monitoring system that is utilized in the online
Nature’s Notebook program.
A major enhancement that we made to the phenology
monitoring system in 2011 was the addition of abundance measures for animals and intensity measures
for plants. Through the addition of these metrics,
observers now have the option to report not only
whether they see a phenophase occurring, but also to
what degree the phenophase is expressed (e.g. how
many flowers are open or how many frogs are calling).
This reflects a major conceptual leap for phenology
observation programs and greatly improves the utility
of phenological data for science and management.
We also added 108 animal species and 52 plant species to our online program in 2011, bringing the number of species available to monitor through Nature’s
Notebook to 475.
Since 1961, the USA-NPN Cloned Plants Program
and its predecessors have distributed cloned lilacs
to interested observers to increase monitoring of
a sterile lilac clone across the nation. Genetically
identical cloned plants are being studied to remove
the influence of genetic variation when comparing
phenological responses in plants across individuals
and locations. The Network continues to distribute
cloned lilacs through a collaborative agreement
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with Jung Seed Company. Jung sells cloned lilacs
to the general public for observation. In 2011, all
cloned lilacs sold through Jung’s nursery bore a hang
tag encouraging observers to submit phenology
observations via Nature’s Notebook.
The Program was expanded in 2011 to include flowering dogwood (Cornus florida ‘Appalachian Spring’). The
incorporation of dogwoods facilitates observations
from the southeastern US, where environmental
conditions prevent lilacs from growing. In this pilot
year, cloned dogwoods were mailed to 40 observers
in southeastern states.
Also in 2011, NCO staff continued to coordinate the
documentation of the USA-NPN monitoring system in
formats appropriate for use by National Park Service,
USGS, USFWS, and other organizations (Oakley et al.
2003 format). This will facilitate incorporation of the
Network’s standardized phenology monitoring protocols in on-the-ground efforts where organizations or
individuals choose not to use the Nature’s Notebook
interface, as might occur for those who prefer a more
advanced version of the protocols.

GENETICALLY IDENTICAL CLONED
PLANTS ARE BEING STUDIED TO REMOVE
THE INFLUENCE OF GENETIC VARIATION
WHEN COMPARING PHENOLOGICAL
RESPONSES IN PLANTS ACROSS
INDIVIDUALS AND LOCATIONS.

Did You Know?: American goldfinches feed
mostly seeds to their nestlings, a diet that has
proven inadequate for young cowbirds. Brownheaded cowbirds are brood parasites that lay
eggs in the nest of other species. When they lay
eggs in American goldfinch nests, though, the
cowbird young rarely survive.

RESEARCH AND DECISION SUPPORT
An important aspect of the NCO is the facilitation
of basic and applied research on all aspects of
phenology and on the relationship of phenology
to rapidly changing environmental conditions and
climate. We undertook several activities in 2011 in
support of this facet of our mission.
In the early part of 2011, we launched a working
group comprised of national experts to identify
phenology-linked indicators of climate change
impacts on people and ecosystems. Results of
this work informed the proceedings of a series of
workshops led by the Environmental Protection
Agency and the U.S. Global Change Research
Program’s National Climate Assessment (NCA)
focused on the development of climate indicators
for the nation. We collaborated with several national
teams to further develop phenology indicators
and to document observed phenological changes
across the U.S. as the basis of several technical
input documents for use in the 2013 NCA report.
In total, NCO science staff served as lead authors
on four key documents, including observed effects
of climate change on species interactions and
phenology (1) in the southwestern U.S. and (2)
across the U.S., (3) the implications of these effects
for climate change adaptation and adaptive natural
resource management, and (4) the development
of a framework for developing climate indicators

for the nation. Additionally, as a stand-alone NCA
contribution, the NCO led the coordination of the
development of the Extended Spring Indices. This
work builds on and expands a previously established
suite of bioclimatic models called the Spring Indices.
NCO staff and AC members participated in the
National Center for Ecological Analysis and Synthesis
working group, “Forecasting phenology: Integrating
ecology, climatology, and phylogeny to understand
plant responses to climate change.” In 2011, one
peer-reviewed manuscript was published (Pau, S.,
E.M. Wolkovich, B.I. Cook, T.J. Davies, N.J.B. Kraft, K.
Bolmgren, J.L. Betancourt, E.E. Cleland (2011) Global
Change Biology 17:3633–3643) and three others were
submitted to scientific journals.
The Network is a co-investigator on a NASA-funded
project entitled, “Integration of Airborne Aerosol
Prediction Systems and Vegetation Phenology to
Track Pollen for Asthma Alerts in Public Health
Decision Support Systems.” Through this effort, the
Network is collaborating with scientists at a number
of institutions to model pollen release and concentrations in near real-time and inform public health decisions and alerts. The role of the Network is to engage
observers in submitting observations of juniper pollen
development and release via Nature’s Notebook.
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436
Media mentions

RESOURCES FOR FY 2011
SOURCES
USGS Ecosystems Mission Area

$600,000

USGS National Climate Change and Wildlife
Science Center

$281,000

USGS Project Funding

$163,000

US National Park Service–California
Phenology Project
NASA–Juniper Pollen Project

$65,854

$3,827

US Fish & Wildlife Service

$21,500

TWS via prior 2-year agreement with USGS

$87,975

National Science Foundation–Research
Coordination Network

$80,000

EXPENSES
USGS

$449,985

University of Arizona

$685,196

The Wildlife Society
University of Wisconsin-Milwaukee
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$87,975
$80,000

USA National Phenology Network
National Coordinating Office
1955 E. Sixth Street
Tucson, Arizona 85721
(520) 792-0481
www.usanpn.org

Base funding for NCO operations is provided primarily
by US Geological Survey. The USA National Phenology
Network gratefully acknowledges the additional
following sponsoring organizations: University of
Arizona, University of Wisconsin, Milwaukee, The
Wildlife Society, US National Park Service, National
Oceanic and Atmospheric Administration, National
Aeronautics and Space Administration, National
Science Foundation, Oak Ridge National Laboratory,
and US Fish and Wildlife Service.
Our financial reporting follows the Federal fiscal year.
The Network’s constituent entities may have different
fiscal years and reporting formats; each organization,
and agreements between organizations for the
Network’s activities, provide for fiscal responsibility
and accountability.

THE USA NATIONAL PHENOLOGY NETWORK
ADVISORY COMMITTEE MEMBERS
Mark D. Schwartz, Chair, University of Wisconsin, Milwaukee
Julio L. Betancourt, Vice-Chair, United States Geological Survey
Patty Glick, National Wildlife Federation
John E. Gross, National Park Service
William Hargrove, United States Forest Service
Geoffrey M. Henebry, South Dakota State University
David W. Inouye, University of Maryland
Susan J. Mazer, University of California, Santa Barbara
David Moore, University of Arizona
Tim Owen, National Oceanic and Atmospheric Administration
Joseph Russo, ZedX, Inc.
Inigo San Gil, Long Term Ecological Research Network
Woody Turner, National Aeronautics and Space Administration
Brian Wee, National Ecological Observatory Network
Bruce E. Wilson, Oak Ridge National Laboratory
STAFF
Jake F. Weltzin, Executive Director; Ecologist, United States
Geological Survey
Alyssa Rosemartin, Assistant Director and IT & Communications
Coordinator; University of Arizona
LoriAnne Barnett, Education Coordinator; University of Arizona
Theresa Crimmins, Partnerships & Outreach Coordinator;
University of Arizona
Ellen Denny, Monitoring Design & Data Coordinator;
University of Arizona
Carolyn Enquist, Science Coordinator; The Wildlife Society
Kathy Gerst, Research Associate; University of Arizona
Patty Guertin, Botanist; University of Arizona
Jherime Kellermann, Technical Research Associate;
University of Arizona
George Kish, Project Manager; United States Geological Survey
Lee Marsh, Applications Programmer; University of Arizona
Sharon Oliver, Administrative Associate; University of Arizona
Erin Posthumus, Student Outreach Assistant; University of Arizona
Sara Schaffer, Student Office Assistant; University of Arizona
Echo Surina, Communications Specialist; University of Arizona
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Did You Know?: Quaking aspen is the most
widely distributed tree in North America. And,
in Minnesota, Wisconsin, and Utah, it occupies
more land than any other forest type. One
male clone in the Wasatch Mountains of Utah
occupies 17.2 acres (43 ha) and has more than
47,000 stems. Although individual ramets/trees
of a clone may be short-lived, the clone may be
thousands of years old.

USA National Phenology Network
National Coordinating Office
1955 E. Sixth Street
Tucson, Arizona 85721
(520) 792-0481
www.usanpn.org

