A WEB
j=\ SEMINARS

LIVE INTERACTIVE LEARNING @ YOUR DESKTOP

NSDL/NSTA Web Seminar:

Project BudBurst: Getting Students
Involved in Climate Change Research

Tuesday, March 9, 2010



THE NATIONAL SCIENCE DIGITAL LIBRARY

http://nsdl.org

Today’s NSDL Experts

Dr. Sandra Henderson
Director, Project BudBurst
Director of UCAR Professional Development

Boulder, CO e \l”“'

‘rl III"-.t}I

Dr. Kay Havens
Director, Plant Science at Chicago Botanic Garden
Co-Manager of Project BudBurst

CHICAGO

Chicago, IL BOTANIC
GARDEN

NSTA 152
SEMINARSO




Lowell Cemetery, Massachusetts
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two photographs? Write your responses in the chat.
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Understanding Nature’s Calendar

Phenology Is the science that measures the
timing of life cycle events in all organisms

Not to be confused with Phrenology, the &
study of bumps on heads!

 SEMINARSgp

http://nsdl.org



Brief Hitory of Phenology

Grape harvest dates in Switzerland have been
recorded by wine makers since 1480 AD

i 8 Thomas Jefferson referred to the
progression of blooms in his garden
as “acts in a play”

Henry David Thoreau and Aldo Leopold kept extensive
phenological records that are being used today

There are also numerous ‘shoebox’ naturalists
whose data may prove extremely valuable
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Phenology Today

W+ Thereis arecent Eis
resurgence of interest in
phenology due to global
climate change

|« Remote sensing using

| satellites is a new way to
provide “green-up” data
with global coverage, as
are automated webcams.
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Which of the following could be
problems with remote sensing via
satellltes’>

B. Cloud cover interference
. C. The need for ground truthing
& D. All of the above
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Plants provide an excellent context
to understand changes in the

They are extremely sensitive
to:

e temperature change
e precipitation change
e growing degree days

s THY vy e
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—Temperature in degrees centigrade (compared with 1960-1990 baseline)

—=Atmospheric carbon dioxide (CO2 in parts per million) 08
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The planet is warming faster than any time in the last 10,000 years
CO2 and other greenhouse gases are at their highest level in 400,000 years
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During the 20th century, Earth’s average temperature rose
0.6°C. Some effects:

— Arctic warming twice as fast

— Melting snow and ice

— Changing extreme weather events
(droughts, heat waves, hurricanes)

— Sea level rise

— Longer growing season

— Changes in timing of phenological
events

During the 21st century, models predict Earth’s

average temperature will rise between 1.8 and 4.0° C.
IPCC (2007)




Plant Responses to Climate Change

e Adaptation

Plants will cope,
adapt, migrate, or
go extinct (locally
or globally)

People can

conserve habitats,

conduct ex situ
work, assist
migration, or
accept extinction

Canadian Model | Hadley Model
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“It is not the strongest of the species
that survive, nor the most intelligent,
but the ones most responsive to
change!” Charles Darwin
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Even with modest change many
plants are in trouble

The proportion of

100 native US species that
22 90 were entirely out of
2 80 s their climate
= R - envelopes asa
= unction of the
% o Methaa G increase in
g > temperature above
® 40 mean annual
s 30 temperature. Three
= 20 - methods were used to
S 10 - determine climate
il e envelopes (A, B, C).

2 4 6 8 10 12 14 16 18 20 From Morse, Kutner

Temperature increase (°C) and Kartesz, 1995.
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Phenological changes are particularly
troubling when mutualistic relationships are
disrupted, such as when a plant is cued by
temperature and an animal by daylength.

N For example, the English oak blooms two
weeks earlier and moth larvae hatch two
weeks earlier to feed on the leaves. The
pied flycatcher used to arrive when the
larvae hatched to feed on them. Now the
larvae population is dwindling when the
o birds arrive and the bird population is

\,’ declining as a result.
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How has flowering changed
where you live?

Stamp on the graph:

Earlier No Change Later

http://nsdl.org
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Differences between 1990 USDA hardiness
zones and 2006 arborday.org hardiness
zones reflect warmer climate

About half of the
US has warmed
one hardiness
zone based on
the last 15 years
of weather data

1990 Map 2006 Map
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Volunteers— How do plants signal seasonal change for you?

1 2
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Phenology Today

Natlonal networks like NEON, USA- NPN
and, of course, Project BudBurst are
actively collecting and analyzing
phenological data. Your data can help!

5] 0) 0l
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Let's pause for
guestions from
the audience....
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oject By o

A National Phenology Network Field Campaign for Citizen Scientists

in collecting |mportant climate change data on the timing o
leafing an ﬂowerlng of treeiand ﬂowers in your area throug
je BdBurstl ‘This national mﬂze’ﬁ'@mnce field campaign

nat vetreeand flower species across the count




Almost 5000
registered
locations

Over 10,000
observations

50 states

Registered Locations
as of 3 December, 2000

http://nsdl.org
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Educational Goals of Project BudBurst

Increase awareness of phenology as an
area of scientific study

Increase awareness of the impacts of
changing climates on plants and the
environment, and

Increase science understanding and
appreciation by engaging participants
In the scientific process. ~
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Steps to participate in Project BudBurst

1) Select and identify your plant using the plant list or
by geographic area. (For help use our Identification
Guides.)

@ b\ 2) Describe the site where your plant is located. This
,-:_,f includes finding the latitude and longitude of your site.

S 3) Determine the phenophases (phenological stage)

you are looking for (i.e. First Leaf, First Flower, First
Fruit Ripe). For help use our Phenophase Field
Guides.

4) Begin observations (before expected time of leafing
or flowering)!

L 5) Report your observations online.

SEMINARSg
http://nsdl.org



Step 1: Pick A Plant

http://nsdl.org
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Results

Resources
' - Download the Steps to Getting Started" T4 and begin your
phenological imestigation with Project BudBurst. This bookdet
ghves complete instructions on the five simple steps for
participating in Project BudBurst. Or you simply can downbozd

the reporting I‘orrn'm.

UPDATED - Download printable Identification Guides io help
you observe native trees, shrubs, witdfiowers, herbs and
grasses. These one-page guides give you |

information far ldenfifying a Project BudBurst plantd

NEW - Download printable Phenophase Fleld Guides 1o help
you recognize each phenophase in the fieid. These one-page
guides include descriptions of each plant specific phenophase
descriptions along with photoaraphs

NEW - View a live map of all observations reported this year for
each plant. Simphy' click on a plant group to select the plant!

.-I|I ; .-=
4 I

Wildflowers Grasses Decidusus Evergreen Conifers
and Harbs Treas and Treas and
Shrubs Shrubs

Other Project BudBurst resources irom our earty years:
+ K-p Facitation Guide™
® [-12 Teacher Guide”

+ Stucent Data Collechon Sheet™

“All downloadable matenals require the free Adobe Reacer WEB
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Enter your locabon into the Dox Delow:

Chicago Botamical Garden

| Geocode! | | Clear Map Results |
memmmwcwwmmmmm
and pan around until you find your location.

anywhere on the map will center that location, and its
coordinates will bé shown below.

NSDL
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Step 3: Determine the Phenophases

Don’t let our name fool you! We are interested in phenophases
throughout the year — Project BudBurst is not just for springtime

14 phenophases of interest
 Flower (first, full, end)
o Leaf (first, full, color change, withered, drop)

 Pollen (first, full, end)

e Fruit (first ripe)

Photo courtesy Mark Schwartz



Step 4: Begin Observations

|dentification Guides and Phenophase Field Guides

Ponderasa pine (Finus ponderosa)
Ao Known As: Yeliow pre, Western yelow pre, Bull poe
Plant Family: Fine (Pinaceas)
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Ponderosa pine fPrn.r..rs panderasa]

First Pollen Full Pollen

Firnl Meedles Firsl Fruits Ripe

First Pollen: Repod the daie when the plant stars releasing the powdery, yellow pallen from thair
cones on three or moee branches. If them s pollen you should see the pollen dust in the air o on
wour fingers when you gently touch the cones. Male cones are generally reddish in color and when
pollen starts to disperse st needles star ba appear

Full Pollen: Repart the dabe when 50% of the branches with cones have polen

First Neadles: Repor when new needles amerge from tips of buds, or ane visibie from (he side
of the buds. Firsd nesdies generally show green lips which grow oul of brownish scales for each
cluster of needles

First Fruits Ripe: Report ihe dale when you notice the firs! fnats becoming fully fpe or seeds
dropping naturally frem the plant. Record when the cones tuen brown and the scales expand on 3 or
mone branches (seeds should start despersing shorify thereafier)
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Step 5: Report Observations Online

http://nsdl.org
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How can Project BudBurst Data be used to
better understand climate change?

« Comparison with existing and historical
phenological data sets

« Comparisons with existing climate data

* “My BudBurst” allows personal archived data
over time

 Our data Is available to educators, students,
and scientists

“S SEMINARSgp
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Project BudBurst in the Classroom

K-12 Formal and Informal educators and their
students are a key audience for Project BudBurst

* Provides students with opportunity to
contribute to a better understandlng of
climate change e

* No special equipment or
Instruments needed to
participate

e Open to everyone

NSTA ¥
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BudBurst in the Classroom

Dowrioad and ule hese [eBChing materialn and claswoom sCtviles geugned for each grade level 1o effecively
Frplevrient Project DudaBursy i e K- 12 clrlaroom sefing  Gensrs 0escnpion of seeciBg clasiroom aiiaies
are provitd Dekow

 Clck on the checkmarks below to see the standards met by sach activity

Classroom Activities  Grades K- Grades 58 Grades 512
Enplementalion Guade  mplesneniabion Guide Enpiermeriaton Guse
Plant Parts Physiology
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Project BudBurst in the Classroom

Which of our educational resources are you
Interested In? Stamp your answers:

Standards aligned Classroom
Activities at 3 grade bands

Teacher Implementation Guide

Live mapping

Scientist’s Blog

ME WEB
ye SEMINARS’
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Coming Soon: Mobile phone technology for citizen science

’- T 14 12 _' t ..__‘:.. .‘
Phenophase
Location
St

Conceptual image for illustrative purposes only

http://nsdl.org

Project PudPurst

T WwWW.bddblirst.org

UCLA Center for Embedded
Network Sensing is developing
software for mobile-to-web
portal system using Project
BudBurst database

Features

* mobile phones used to capture
and upload data in the field

 data automatically geotagged

 photo uploads will help with
quality control of data being
reported

* real time feedback
* Web 2.0 social networking

“S SEMINARSgp



Plants can tell interesting stories. That's
what Lily's grandpa had told her and her
friend Sage.

At first they thought Grandpa had tricked
them. They watched a plant in Lily's yard
for a full hour but it did not tell them any
stories.

“Maybe your Grandpa meant that plants tell
ﬂsgms over a long time - many years,” said
e.

“We can't hang around this plant for years!”
cried Lily, She was bored after the hour
spent staring at the plant.

“You don't have to,” laughed Grandpa who
had wandered outside to see what the kids
were doing. "Sage is right. It does take
many years for plants to tell a story about
how the Earth is changing. But you don't
have to watch them the whole time."

NSDL

http://nsdl.org
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Project BudBurst exists due to the support from funders,
partners, and collaborators

In Collaboration and Partnership

 National Phenology Network

i' I AR M, .',l” ;.'-.I]”_ e Managed by « National Ecological Observatory Network
| | . University Corporation for « Windows to the Universe
Atmospheric Research UC LA — Center for Embedded Network
S OTAN T « Chicago Botanic Garden Sensors
GARDEN » Oak Ridge National Laboratory

» Windows to the Universe

D NATIONAL GEOGRAPHIC
.i =. i :,:_r-. ...i-.ld.n-.""l,___:_

~ -
.ij, National Fish and Wildlife Foundation : MR‘I 1!)_(“'1 1

OAK

o




THE NATIONAL SCIENCE DIGITAL LIBRARY

Dr. Sandra Henderson
sandrah@ucar.edu

THANK
YOU!

Dr. Kay Havens
khavens@chicagobotanic.org
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Resources from this web seminar are listed at:

http://www.diigo.com/list/nsdlworkshops/web-

seminar-budburst
\ )

g Learn about new tools and resources, discuss\
Issues related to science education, find out

about ways to enhance your teaching at:

Khttp://expertvoices.nsdl.org/learningdigitalK12

/
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P Eoack to N3TAorg " Contact Lis

My Accound

Welcome to Your Professional Development
The Learning Center is NSTA's e-professionsl developmeant portad 1o
help you sddrass your classroom needs and busy scheduls. You can
gain access to more than 3,300 differact resources that caler 1o your
preference for learming. Over €25 resources, such as journal articles,
science ckiects and web seminars are avadabie 10 free A sulte of

"Hep " Feedba

ENI'ALeoming Center

praciical tools such az My Libeary, My Transcripl, and My —

Professionsl Devalopment Plan and Portfolo lool help you organize, personalize. and document your
gromth over time If desirad, you may review an archived Wb Semingr overview of the NSTA
Learning Certer, or downioad the "How 1o Guids™ POF (2.7 MB).
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O Sseallf Advanced Seash

See all FREE Resources
By Subject

O Emth & Space Scisnce
0 |ife Science
0 prysical Science

Do-It-Yourself Leamning

a

- LA |

By Grade Level By State Standards

O Elementary
D picidie School
0 High School
B Coliege

Learn af your ovwn pace onlne with these 1.2

o 610 hour interactive acthiies

Select your state to begin

[Gomee a5 ]

@ Live Online Seminars & Classes

Lesrn onbre from carfified instruciors with
your coleagues, 1-2 hour seminars, week and
oyith dnne g e Ao a =

Education
Acmiristralor
Login
[ Click Here ta Log in Now |

EXEE) O suare 0 20

Iost Popular Science Objecis

Viewed  Emabed
1. Energy: Ditferent Kinds of Ereroy
2, Piete Tectonics Layered Esrth

3. Energy. Thermnal Energy, Heat, and
Temperahure

4, Universe The Sunas o Star
Maore Popuisr Resources

Multimedia Cvarview

e
Fiash Player Required

Fraa Leaming Resources

Center,

Solat System;
Alock atthe

http://learningcenter.nsta.org
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