Presenter: Introduce yourself and your basic role in the project.
Thanks for coming, and thanks in advance for your patience -- if necessary! -- in
case we have any technical glitches.
Today we’ll be reviewing the elements of a recently funded research and
education program that we hope will attract the interest and sustained
participation of NP resource managers, interpreters, and park visitors.
We’ve designed the California Phenology Project to provide training and to
generate products that will be of interest to resource managers, to interpreters,
and to seasonal workers.
We also aim to reach out and to engage partners such as outdoor educators;
native plant society and audubon society members; research institutes; schools
whose teachers and students come regularly to your parks; and volunteers
interested in participating in a long-term citizen science program.
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This presentation is divided into five parts.
The Project Scope and Collaborators include two partners outside of the Parks -UCSB and the NPN, as well as a key staff member from each of the six pilot park
regions that I’ll describe in a few minutes.
I’ll describe the project goals in three parts:
First I’ll describe our early steps towards designing and implementing the CPP,
which began in September of 2010
Then, I’ll describe the components of the project that have to do with building the
human capacity necessary to contribute to our scientific and educational goals.
Third, I’ll talk about ways we intend to prepare the CPP to become a long-term and
sustainable project beyond the next two and half years of funding.
I’ll then describe our progress to date, and then Angie will take over and discuss
the upcoming steps that need your participation to reach their maximum potential.
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I’ll start with some definitions and perspective to give us some common ground.
Phenology can be succinctly defined as the study of seasonal biological events such as the
date of first flowering or the duration of flowering, or the date of leaf-out, insect emergence in
the spring, and animal migration. Phenology is a particularly appropriate theme for national
park-based research on climate change because the dynamic seasonal staus of plants and
animals is closely linked to ecological and climatic variables, and it provides an integrative
signal of environmental conditions.

It’s also easy to measure and consequently allows students and citizens of all ages to
participate in data collection with a minimum of training while raising their awareness of and
connection to nature and the natural resources needed to sustain our flora and fauna.
The CPP was funded in 2010 after a nationwide competition by the NPS Climate Change
Response Program to fund park-based projects related to climate change. The CPP is one of
only 12 project funded nationally through the Climate Change Response program

The development of the proposal was spearheaded by Angie Evenden, who worked
energetically to bring together a team of us who shared this vision and who bring a variety of
complementary experiences and skills together in a way that I think will help us maintain the
momentum we need to move the project forward rapidly.
In spite of the limited period of funding that we have in hand, we envision of the Cal Pheno
Project as being the nucleus of what will become a much broader and long-term program
driven by the Park Service, by educators in and outside of the parks, and by citizen scientists.
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Moving on to the Project Scope & Collaborators…
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Our primary goals are listed here:
Bulllet 1: First, throughout the duration of the project, we’ll be developing and testing a suite of
scientific protocols as well as educational and outreach materials and approaches for
monitoring phenology and for assessing the response to climate in CA NPS units. Another
overarching goal is to make it easy for park service staff to implement these protocols and to
give visitors the ability to take part in these activities on their own.
Bullet 2: animals will be added as additional resources are secured.

Bullet 3 – The CPP builds on existing programs developed by the National Phenology
Network and UCSB, details of which will be described in upcoming slides
Bullet 4 - The success of the project will depend on the engagement of park natural resource
and interpretation staff, but we will be providing in-person training, educational materials, and
follow-up activities that will make this as easy as possible.
Bullet 5 - Part of the job of making participation in the project attractive to and easy for park
staff is to attract and to engage citizen scientists to help with the data collection.
Bullet 6 - Accordingly, we will be preparing a toolkit of materials to enable all Callifornia
national parks to implement phenological monitoring as soon as they wish to. The toolkit will
include protocols for monitoring selected species and for choosing the number and
distribution of monitored plants, as well as protocols for engaging citizen scientists and tools
for using phenology to educate the public about climate change. The toolkit will also enable
parks other than the six pilot parks to initiate phenological monitoring on their own.
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To give you a bit more detail about the scope of the project…
Bullet 1 – Of the 30 or so NPS units in California, 19 are included in this
project because they contain botanical resources where it would make sense
to monitor phenology

Bullet 2 - Our initial work will be focused in six pilot parks or units in three
biogeographic areas:
Desert regions
Coastal regions
Montane regions
A staff member at each park helped to design the project and is facilitating our
interaction with interpretive and management staff at each park.
We have sufficient funding to do a fair amount of in-person training at these
parks in 2011 and 2012, and we’ll invite staff from nearby parks to join us at
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these training visits during this spring and next.
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Moving on to the Project Collaborators…
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The California Phenology Project is greatly strengthened by our partnership with
the National Phenology Network, which is a nationwide consortium of scientists,
educators and citizens dedicated to developing and implementing phenological
monitoring programs for research, education, and management.
It’s National Coordinating Office is in Tucson, AZ, and comprises a small but
talented and focused director (Jake Weltzin) and staff who have created the online database to which our project’s data will be contributed and from which we
can all download and use it.
The website contains full instructions for phenological monitoring of the more
than 250 species that are targeted for large-scale monitoring in the U.S.
We’ll be augmenting the NPN’s instructional resources so that they
accommodate the species that we select for monitoring in the California National
Parks, but there are plenty of educational resources available on their website,
which I’d urge you to explore if you haven’t already.

Check out: http:www.usanpn.org and explore the “Participate”, “Resources”,

and “Education” tabs.
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The other major partner is the University of California, at Santa Barbara
(UCSB), where Professor Susan Mazer is a Co-PI on this project.
At UCSB, we’ve established a multi-faceted phenology stewardship program,
the active components of which depend on funding, on the number of
volunteers who are working in the Mazer lab, and on whether or not she’s
teaching a course or a lab into which we can integrate phenological monitoring
and assignments.
These activities have targeted a wide range of participants, ranging from preservice teachers at UCSB’s Graduate School of Education, to undergraduates
enrolled in upper division Botany courses, to freshman enrolled in Climate
Change seminars, to local schoolchildren at two public schools and a two Boys
& Girls Clubs.….(listed here)

Dr. Mazer and a PhD student, Brian Haggerty, have also written a guide to
phenological monitoring which is available on the NPN website.
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At UCSB, our local phenology network has three components: phenological research,
environmental education, and community outreach.
One method that has been very successful at UCSB, and which could be
incorporated into CPP monitoring, is the creation of phenology trails with labeled
plants along it’s length.
Here you see an aerial view of the 3 km of phenology monitoring trails that we created at
the University of California reserve adjacent to our campus, where undergraduates
regularly monitor over 120 individual plants representing 20 species. We’ve also mapped
at the Santa Barbara Botanic Garden numerous plants representing 12 species targeted
by the National Phenology Network.
Through workshops, site visits, and collaborative efforts, we’ve expanded our network
across southern California, where we’ve offered numerous workshops to train national
park service staff, environmental education teachers, public school teachers, California
Native Plant Society members, and amateur naturalists in phenological monitoring and its
link to climate change.
Our partners include a variety of government science agencies (US-NPS, USFWS,
USGS), non-government organizations and institutions (e.g., San Diego MNH, Channel
Islands-NMS, Theodore Payne Foundation), academic institutions (UCSB, California
State University of the Channel Islands), K-12 students (in SB & Ventura Counties), and
others.
These activities have taught us about approaches that work well and those that don’t
work so well, and we can customize these activities for park-based programs.
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The CPP as a whole is also very interested in developing partnerships
that make use of our national parks and of other natural areas such as
the 36 field stations of the University of California Natural Reserve
System.
Other possible partners include the CNPS, the Theodore Payne
Wildflower foundation, research and educational institutes associated
with each park, and botanic gardens.
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Moving on to our Project Goals, I’ll first describe our process for
implementing the California Phenology Project.
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Our first steps towards implementing the CPP are summarized here.

I’ll talk about the scientific questions that we’ve identified in a moment.
We’ve done a good deal of floristic analysis of the combined floras of the California
National Parks and the UC reserves to determine the most common and characteristic
species within and among our parks.
In addition, we’re organizing several upcoming webinars to choose species based on the
criteria that we settled on at the November 2010 Science Advisor Meeting and that we
continue to refine.
Upcoming tasks to complete before and while we initiate phenological monitoring in our
six pilot parks include:
1. create species profiles, of which I’ll show an example in a moment; determining the
spatial sampling and intensity of our monitoring for each species at each park;
2. work with Inventory & Monitoring programs at each park to coordinate our
phenological monitoring with I & M activities for overlapping habitats and species;
3. identify legacy data sets that provide historical information about at least some of the
species we choose for upcoming monitoring;
4. develop educational activities to be tested.
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I’d like to talk a little bit about our ideas concerning developing the
human capacity to conduct phenological monitoring over the long-term.
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Our major steps towards achieving this include the following goals:

• To train NPS scientists and interpreters in the use of USA-NPN
monitoring protocols

Our regular visits to our six pilot parks to initiate this trainin gwill begin
in April 2010.

• To train NPS staff, seasonal workers, and volunteers to upload records
into USA-NPN website, and to download them for use and interpretation
• To develop and test educational and outreach approaches and
materials to engage citizens, teachers and students to record and use
phenological data
• To create partnerships with groups and institutions that will enhance
Park-focused monitoring efforts -- these partnerships will be park-specific
and depend on relationships that park staff have already developed with
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local volunteers, visitors, researchers, and educators.
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Happily, our training efforts will be greatly facilitated by the large amount of
information available on the National Phenology Network’s Site, where each of
the four steps necessary for monitoring by individuals, on their own, are
described clearly and in detail.
The NPN’s phenological monitoring program and online interface is called
Nature’s Notebook, and currently allows users to enter phenological data for
over 400 plant and animal species, with more to come.
The protocols that we’ll be using in the California Phenology Project will be the
same as the NPN’s. This is not a coincidence -- we think that these protocols
are great…simple to use and easy to interpret.
We also will have the ability to add species to the NPN’s current list….
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So, for example, all species that we select for monitoring in California
will be represented by a species profile (as seen here for Artemisia
tridentata) that provides a general description of the species and of the
phenological phases, or phenophases, that should be monitored for that
species.
Not all species have the same phenophases monitored. For example,
only deciduous species would be monitored for the timing of leaf color
change or leaf loss.
Consequently, each new species’ profile will be customized to include
the appropriate phenophases for its functional group.
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We aim to provide educational and outreach materials that are
appropriate for a range of participants.
For example…we will:
•Develop activities for park rangers to provide to supervised visitors

•Develop opportunities for monitoring by independent visitors: e.g.,
design signs, phenology trails, data sheets
•Create on-line materials for teachers whose classes visit a park
•Create on-line materials for teachers who cannot visit parks
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We’re also mindful of the appeal of technological tools for recording
phenological activity, including smart phones, web cameras, and picture
posts, where hikers can take their own photographs of landscapes in
different seasons and post them on the web.
Our current project doesn’t have funding for us to develop these tools,
but we are keeping in touch with other programs, such as the North
East Temperate Network and the UCLA biological sensor program, with
the hope of introducing such tools in the future.
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Finally, let’s talk a bit about how we hope to achieve long-term
sustainability of CPP in the California national parks and elsewhere.
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We are taking a number of approaches to reinforce and to motivate the
continuation of this project over the long term
For example, since the value of this project for climate change requires a long
time view and long-term participation, we are taking a train the trainers
approach…
By extending monitoring to all of the California National Parks and the UC
Reserves, we can ensure an institutional memory such that any local lapses
can be repaired with help from nearby parks or reserves.
We’ll be documenting our procedures in documents that include Standard
Operating Procedures and decision tools for selecting species, sampling plants,
and determining the frequency of monitoring.
We’ll offer more webinars as necessary, and this powerpoint (and its script) will
be available on the website for others to use!!
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To give you a short description and summary of our progress to date:
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Describe these steps…
The next few slides describe these ecological questions and criteria.
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Describe these steps…
As mentioned earlier, we convened a science advisory meeting in November, 2010 where,
among other achievements described in a report on the CPP website
(http://www.usanpn.org/cpp), we:

1. identified ecological questions that would facilitate forecasts of biological responses to
climate change, and
2. Agreed on criteria for selecting species for monitoring at each park
We also hired several key people, listed here….
Our full-time postdoc based at UCSB is Dr. Liz Matthews; Brian Haggerty is a PhD student
in evolutionary ecology at UCSB who is conducting his dissertation research on phenological
variation in the native California wildflower, Clarkia unguiculata, and who is developing a
range of phenology-themed curricula for fifth-graders and other citizen scientists; Margot
Higgins is a PhD student in Education at UC Berkeley who is assisting with the development
and assessment of environmental educational tools; and Kathy Gerst is a recent PhD at the
University of Arizona who will be working on the species profiles and phenophase
descriptions.
The next few slides describe these ecological questions and criteria.
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These are a few examples of the kind of scientific questions that we will
be poised to address with our phenological monitoring.
Our priority is to establish a program that will provide data to monitor
directly the biological responses to long-term climate change. Over the
short-term, however, by observing the relationship between phenology
and climatic conditions across current ecological gradients, we’ll be able
to anticipate the kinds of phenological change that we’ll observe as
climate changes over time.
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Those questions are part of a much longer list of questions, which are
described in detail in the Summary report of the Science Advisory
meeting located on the NPN CPP website:
http://www.usanpn.org/cpp
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The second major accomplishment of the science advisory meeting was to
identify a set of flexible criteria to meet as we select 3-4 species for long-term
monitoring at each California park.
These criteria include a high priority on selecting one or more of the following
to monitor at each location:

dominant species that represent the most characteristic local or regional
vegetation type;
widely distributed species (within or across coastal, montane, and arid
regions and National Parks)
indicator species for habitats, or transitions between habitats, of particular
interest
species of local ecological or management concern: e.g., keystone
species, highly charismatic taxa, or species involved in highly inter-dependent
plant-animal interactions
available and accessible to park staff and visitors
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Other criteria that would provide ADDED VALUE are listed here.
Any of these might be more or less important, depending on the park
and on the species’ availability.
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So…now that we’ve given you an idea of the vision that we’ve been
developing for the last year or so, now we’d like to switch gears and put all of
us to work to consider how best we can design and implement a customized
monitoring and educational program at your park that will not be a burden to
your staff.
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We’ve mentioned before that this project is greatly benefiting from the leadership and
participation of park staff at each of the national parks -- this is our “Core NPS Team”
-- and they’re listed here.
We’ve described the experiences contributed by the CPPs other partners.
Cooperators Mazer, Matthews, and Haggerty will be the primary people conducting
the visits and training workshops at each of the parks, and developing the
educational materials to be used at the parks
We’re depending on our points of contact at each of the 19 parks to educate us on
the best way to customize our programs for their use.
We also have informed a wide range of other scientists and vegetation experts (I.e.,
the participants at the Science Advisory Meeting in November 2010) about the CPP,
and these are are important consultants for species selection and for the integration
of phenological data with climatic data.

Our most pressing goal is to choose the species that we’ll start monitoring in March or
April, 2010.
First, we’ll convene our points of contact in each of the biogeographic regions (natural
resource staff and botanical experts) to choose species, and then we’ll work with our
points of contact for interpretation to begin to develop customized educational tools
for each park. Other steps include:
1. A teleconference/webinar meeting on January 25th for the DESERT PARKS to begin
the species-selection process
2. In the upcoming months, we will be selecting species and developing a tool kit that
will serve ALL 19 PARKS (although the initial work will be focused on the 6 pilot
parks)

3. We will consider offering training workshops in additional areas (beyond the six pilot
parks) if we can leverage resources to do that…
4. COASTAL AND MONTANE GROUPS are about to schedule their species selection
meetings
5. The participants in species selection will generally include botanical professionals and
researchers, but we’ll broaden the communication to include the interpretation folks in
the process soon after.

Note: we will aim to select slightly more than the 3-4 species per park unit at
the start….we have some wiggle room if necessary to modify the species
list depending on the accessibility and availability of highly desirable taxa.
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Please contact any of the Co-Pis listed here to learn more about their
roles and responsibilities in the project

