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Taking the Pulse of Our Planet

Letter from
the Executive
Director

Dear Friend of the USA National Phenology Network:
Greetings! The spring of 2012 was remarkable in many ways, breaking
many records for warm temperatures and early flowering across central
and eastern parts of the country. The spring of 2012 was extraordinary
for the USA National Phenology Network as well, as it marked the
contribution of the 1,000,000th phenology record to Nature’s Notebook,
our plant and animal phenology observing program.

The early spring and its implications were on everyone’s minds. The USA-NPN and Nature’s Notebook
were featured in high-impact media venues across the nation, and enthusiasm for tracking plant
and animal life cycle events carried through the year. Participants in Nature’s Notebook logged over
850,000 records by the conclusion of 2012, more data than had been contributed in the previous three
years combined!
The USA-NPN is you. You—scientists, resource
managers, educators, volunteers, policymakers, Nature’s Notebook participants,
data users—are all helping to establish the
USA-NPN as the “go to” place for national
phenology data and information. In the past year, the USA-NPN National Coordinating Office has
worked to facilitate connections among you and to build and enhance infrastructure to facilitate data
access. But it is your commitment that makes this endeavor so successful.

Phenology refers to the timing of seasonal changes
in plants and animals, such as flowering, insect
emergence, and bird migration.

I am truly encouraged by the support we have received and the growth we have experienced since
our inception in 2007. 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
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The USA-NPN 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.

About the
USA-NPN

The USA National Phenology Network serves science and society by
promoting a broad understanding of plant and animal phenology
and its relationship with environmental change.

The USA National Phenology Network is a consortium of
individuals and organizations that collect, share, and
use phenology data, models and related information.
The USA-NPN is you. 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. Anyone participating in
Nature’s Notebook, supporting the program, using the data, or
interacting with the Network is part of the USA-NPN.
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Unexpected benefits of observing phenology
Two dedicated Master Gardeners in Pima County, Arizona have taken participating in Nature’s Notebook beyond their backyards, tracking the phenology
of mesquites, ocotillo, and a historic lilac at the Santa Rita Experimental Range,
south of Tucson. These dedicated women also advocate on the behalf of the
program, writing about their encounters with javelina, bobcat, snakes, and gila
monsters while monitoring. As Edy Alderson describes, “…this is not work. This is
pure pleasure.”
blogs.extension.org/mastergardener/2013/01/14/natures-notebook-and-mastergardeners-a-tool-for-all-seasons-2/

2012

nature’s
notebook

Activity

Nature’s Notebook is a national, online program offered
by the USA-NPN through which both professional
scientists and amateur naturalists regularly record
observations of plants and animal phenology to generate
data used in scientific discovery and decision making.
In 2012, new and existing Nature’s Notebook observers submitted over
850,000 phenology records, nearly doubling the data submitted in 2011.
Observations were reported for 371 species of plants and 176 species of
animals, increases of 48% and 33% over 2011, respectively. Participants
reported observations for an average of 13 days each year, up from an
average of 12 days each year in 2011.
More detailed information can be found in the Nature’s Notebook State
of the Data: 2012 (usanpn.org/pubs/reports).

Observers registered and phenology records submitted via
Nature’s Notebook

4

The USA-NPN brings
phenology practitioners
worldwide together
The USA-NPN played a key role in
organizing and hosting “Phenology
2012,” a meeting of 140 phenology
researchers and practitioners
representing 21 countries, held in
Milwaukee, Wisconsin in September.
A series of peer-reviewed manuscripts
resulting from the meeting will
be forthcoming in a special issue
of the International Journal of
Biometeorology.

Nature’s
Notebook on
the Ground

By the end of the year, a total of over 7,500 sites had been registered in
Nature’s Notebook. These sites included 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 scientific discovery or
management of natural resources.

Sites registered in Nature’s Notebook in
2012 (yellow) and in previous years (purple).
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Partnering
to Meet
Management
Needs

Land management agencies like the National Park Service face major
challenges to protect and conserve natural resources under changing
climate conditions. The USA National Phenology Network and NPS units
across the country have partnered to inform resource management in parks.
The California Phenology Project, a collaborative effort among the National
Park Service, the University of California, Santa Barbara, and the USA
National Phenology Network, is one such partnership.

Through this effort, the USA-NPN facilitated the establishment of
phenology monitoring in seven national parks as well as in six units of the
University of California Natural Reserve System. The USA-NPN provides project infrastructure, long-term
data management and archiving, rigorous monitoring protocols, training and outreach materials, and
project support. This effort resulted in a rich data resource spanning biomes and latitudinal gradients
across the state that will support management decisions in an age of changing climate conditions. This
collaboration will serve as a model for
phenology monitoring among NPS
The USA-NPN and Nature’s Notebook offer protocols and
units and other agencies across the
infrastructure to support natural resource conservation
country. Learn more: www.usanpn.
and management in an era of rapid climate change.
org/cpp and www.usanpn.org/partner.

Reports of flowering
Flowering phenology of coyotebrush (Baccharis pilularis) in
Golden Gate National Recreation Area (green) and Santa
Monica Mountains National Recreation Area (red) in 2012.
These observations, collected by park staff and volunteers,
show slightly different patterns in flowering across the two
parks, which are both coastal but located hundreds of miles
apart. Phenology information is being used by the National
Park Service and other resource management agencies to
understand and communicate patterns in the phenology of
plants, animals, and landscapes, particularly in response to
climate change.
Observations are pooled in 10-day periods. Individual plants
may have been monitored multiple times in a period.
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California Phenology Project Postdoctoral Associate, Liz Matthews
(second from right), explains the nuances of observing sticky
monkeyflower (Diplacus aurantiacus) phenology to workshop
participants at Golden Gate National Recreation Area. Since 2010, the
California Phenology Project has trained over 400 park staff, visitors,
and volunteers in more than 25 workshops.

Recent Developments: Partner Services
As our family of partnering organizations expands, the
need for flexible tools and solutions for phenology
observing also grows. We aim to balance your needs
with high standards of data quality and rigorous
observing techniques. To address some of these needs
in 2012, we added nearly 400 species—each with
vetted, standardized protocols—to the list available
for monitoring. We expanded and enhanced the

education, outreach, and training materials available
for use with Nature’s Notebook. One of the most
significant milestones was the release of Nature’s
Notebook applications for Android and iPhone
smartphone and tablets. Information Collection
Clearance was granted by OMB, so any federal partner
can now participate with assurance they are compliant
with the Paperwork Reduction Act.

7

A Nature’s Notebook participant evaluates the phenological status of a
deciduous tree. Participants in Nature’s Notebook are contributing to a data
set that researchers are using in scientific discovery.

Phenology data collected via Nature’s Notebook and
curated by the USA National Phenology Network play
a key role in high-quality science.

Supporting
Scientific
Discovery

Making phenology data readily available to support scientific discovery is
one of the primary aims of the USA-NPN. This year, the first peer-reviewed
research study to utilize data collected by Nature’s Notebook participants
was published. A Princeton research team sought to improve predictions
of spring tree leaf-out as a step toward better forecasting seasonal carbon
dioxide uptake from the atmosphere.

Predictions of red
maple bud break date
anomalies based on
various climate change
scenarios (Jeong et al.,
2013). Reprinted with
permission, John Wiley
& Sons, Inc.

The researchers, led by David Medvigy, used tree phenology observations collected by Nature’s
Notebook participants to validate a leaf-out model, and then used the model to predict timing of leafout in the future, under expected warmer conditions.
The team’s projections suggest that by the end of the century, trees will leaf out in the spring up to a
month or more earlier than they do presently, but that trees in northern latitudes will show a greater
advancement than those in southern regions. This will result in a shorter period of time between leafout in the south and in the north than we currently experience, which could affect interacting plant
and animal species as well as global carbon cycling.

Recent Developments: Data Access
We continue to develop and enhance tools to
support external data access and analysis. In 2012, the
Data Download Tool was released. This online tool
enables users to specify the date range, geographic
range, species, and phenophase of the records they
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download from the National Phenology Database
maintained by the USA-NPN. We also initiated work
on a completely redesigned and reorganized website,
splitting the USA-NPN and Nature’s Notebook into
related but separate web presences.

Timing of critical biological events, such as spring bud
burst, emergence from overwintering, and the start
of migrations will shift in time, leading to important
impacts on species and habitats.
Draft 2013 National Climate Assessment US Global Change Research Program

Supporting
Decisionmaking

How is climate change affecting the Nation’s natural
resources? What can we expect for the future? The 2013
National Climate Assessment seeks to answer these
questions, and the USA-NPN helps deliver the answers.

Delivering a national indicator of “start of spring”
Knowing when spring will appear has great value to agriculture, resource
management, human health, and tourism. This knowledge can be used to inform planting dates and
land management treatment dates. Using observations of cloned lilacs, USA-NPN co-founder Mark
D. Schwartz of the University of Wisconsin-Milwaukee, developed a series of robust mathematical
models to estimate the timing of leafing and flowering times across the nation. Called the Spring
Indices, these models can be used to forecast the start of spring across the nation. In 2012, the
USA-NPN, Dr. Schwartz, and colleagues teamed up to expand the Spring Indices, particularly for use
as a leading indicator of climate change impacts. This work is featured in both the EPA’s 2012 Climate
Change Indicator Report and the 2013 National Climate Assessment Report.
Spring Indices show that 2012 was the earliest spring
on record in North America
Spring Indices (SI) can be averaged across the U.S. to evaluate
whether spring was “early” or “late” in a particular year. The
SI indicated that 2012 was the earliest spring recorded since
1900 across the U.S., with negative implications for agriculture
and ecosystems (Ault et al. 2013, Eos).

Recent Developments: Regional Assessments of Phenology and Climate Change
To further contribute to the National Climate
Assessment (NCA), USA-NPN affiliates and staff
synthesized published accounts of changes in
plant and animal phenology in response to climate
change for each of the eight NCA regions. These

contributions are summarized in a suite of regional
information sheets (usanpn.org/regional_sheets) and
represent a valuable summary of plant and animal
responses to climate change for scientists, lay persons,
and decision-makers alike.
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Resources
for FY 2012

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.

SOURCES
USGS Ecosystems Mission Area

$569,695

USGS National Climate Change and Wildlife Science Center

$281,000

USGS Project Funding

$200,000

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

$54,947
$3,827

US Fish and Wildlife Service

$33,011

National Science Foundation

$80,000

EXPENSES
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USGS Ecosystems Mission Area

$262,406

University of Arizona

$625,358

The Wildlife Society Cooperative Agreement

$88,550

University of Wisconsin-Milwaukee

$80,000

North American Bird Phenology Program

$78,309

Southeast US Phenology Program Development

$11,000

Marine/Coastal Phenology Project

$18,000

Northeast US National Parks Monitoring Program Project

$58,857

Call to
Action

Connect with nature, learn and contribute to scientific
discovery by observing phenology.
You can develop a more nuanced appreciation of our natural world when
you participate in Nature’s Notebook. As an observer, you’ll notice things
you never saw before: the slightest blush on a maple leaf that foreshadows
the coming fall; the new, more vibrant feathers that warblers put on days
before mating; the swelling of a palo verde bean pod as it grows.

Nature’s Notebook participants in Maine document
remarkably early spring of 2012
Participants in Signs of the Seasons: A Maine Phenology Program, a USA-NPN
geographic affiliate, contributed over 70,000 phenology records to Nature’s
Notebook in 2011 and 2012. These observations reveal that American robins were
active across Maine weeks earlier in 2012 than in 2011; likewise, several tree species
leafed out much earlier in 2012 than in prior years.
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USA National Phenology Network
National Coordinating Office
1955 E. Sixth Street
Tucson, Arizona 85721
(520) 792-0481
www.usanpn.org

Thank You
Our success is your success: thank you.

The USA National Phenology Network

Partnerships are the heart of the USA-NPN, and
participants are critical to Nature’s Notebook. Together,
we work to collect, store, and share phenology data
and information. We are truly grateful for the support
we receive, in its many forms, from our partners,
participants, sponsors, and friends.
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