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Training Webinar Agenda
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Overview of the research

What have we learned in the
last three years?

Overview of USA-NPN and
Nature’s Notebook

How to get started with the
Redbud campaign

Training materials and other
resources

In the chat: Let
Q&A us know where

you're calling
TaRigelagl

sNPNY A

National B Phenology Network ~ ARIZONA



Biology of Eastern North America Redbud,
Cercis canadensis Linnaeus, 1753 (Fabaceae)

rg/wiki/File:Redbu d“lljp

Branches of redbud at Nixon Park, Jacobus, PA. Note absence of seed pods.



Late Spring Frost in 2020 Possibly Killed Reproductive Organs

of Redbuds
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Difference (in days) between the date of last frost in 2019 and 2020 (Data source: PRISM daily minimum temperature maps, Oregon State University). In 2020, the last freeze

® nofruits in 2020

substantially fewer fruits in 2020

O approximately same amount of fruits in 2020

*  more fruits in 2020

was over a month later than in 2019 in much of our study area.



Ongoing Project 1: * Economically important. Why?

Co-writing the Chapter on Eastern Small tree, flowers early, pretty
Redbuds for the Updated USDA's Siivics  T'owers. Many cultivars and
of North America, with : :
sevn Other Collagues, g Sondreconmohl
Dr. Theresa Crimmins (USA-NPN) RS s

* Potential for exporting pests to
other parts of the world.




Ongoing Project 2: What Animals Eat Redbud
Seedpods? Use Trail Cameras or Sit and Observe
Want to help? Contact Jorge: blayj@psu.edu or blayj@si.edu
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Ongoing Project 4:
Desighing a Universal Recipe to Propagate Redbuds from Seeds




Some Axes of Variation in Eastern Redbud Varieties (the Hand of Nature)
and Cultivars (the Hand of Humans), with examples

Canopy
shape

Leaf
color

Flower
color

Gardeniamat ﬁ' Prides Carmer Faring

By |’Z-'tg.'ﬂ| White Re Cercis (Redbad Tree)- Cercis canadensis R Cercls {Red Hud) Mer




Jan. 01 of year) Day Number 365 (Dec. 31 of year)
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Is Flowering & Fruiting Timing Changing with
Increasing Global Temperatures?
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1820’s Year Present




Some of the Committed Citizen Scientists.
Thanks for your help!
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Presenter Notes
Presentation Notes
Eastern redbuds are an icon of spring, with beautiful showy pink flowers that are among the earliest to appear across the eastern US.

The eastern redbud is a small tree, and as an understory tree, it is important that is gets an early start before the larger deciduous trees put on leaves in the spring. You will often see redbuds in bloom among leafless larger trees.


B
Eastern and western redbud natural ranges
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Presenter Notes
Presentation Notes
This is the natural range of redbuds, though some may be planted in other states.


First the flowers buds, then the leaves

Photo: Sballal via Wikimedia Commons
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Presenter Notes
Presentation Notes
Typically, redbud flower buds emerge first in the early months of the year, quickly followed by breaking leaf buds and young leaves as flowers open. Seed pods appear in spring and persist through summer and fall.


Eastern and Western Redbud Sites 2021-2025 (years of data collection)

q_ —. Mumber of years observing
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Common Mame
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® western redbud
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Eastern redbud flowering reports 2021-25

Aﬂti‘u"ity’ Curves @ 2025: Eastern redbud - Open flowers or pollen cones
@ 2024: Eastern redbud - Open flowers or pollen cones

@ 2023: Eastern redbud - Open flowers or pollen cones

2022: Eastern redbud - Open flowers or pollen cones

@ 2021: Eastern redbud - Open flowers or pollen cones

Proportion Yes Records
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Western redbud flowering reports 2021-25

Activity Curves @ 2025: Western redbud - Open flowers or pollen cones
@ 2024: Western redbud - Open flowers or pollen cones
@ 2023: Western redbud - Open flowers or pollen cones
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Eastern redbud fruiting reports 2021-25

Aﬂti‘#’it}" Curves @ 2025: Eastern redbud - Ripe fruits or seed cones
@ 2024: Eastern redbud - Ripe fruits or seed cones

@ 2023: Eastern redbud - Ripe fruits or seed cones

2022: Eastern redbud - Ripe fruits or seed cones

@ 2021: Eastern redbud - Ripe fruits or seed cones
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Western redbud fruiting reports 2021-25

Activity Curves @ 2025 Western redbud - Ripe fruits or seed cones
@ 2024: Western redbud - Ripe fruits or seed cones
® 2023: Western redbud - Ripe fruits or seed cones
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Questions about redbud phenology

1. Does the timing of redbud flowering
vary by location or elevation?

2. s there a cycle to abundant years of
redbud fruiting?

3. Has the timing of redbud flowering
and fruiting advanced in recent years?

Photo: Julie Makin, wildflower.org
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Join The Redbud Phenology Project, a
Nature’s Notebook Campaign
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USA National Phenology Network

CELEBRATING 10 YEARS

Collect » Store  Share
Phenology data and information
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Why phenology?

Lillie Pixabay o Kip Evans

.': . JohnEhlke
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Phenology as an indicator

“Phenology...is perhaps the simplest process in which to track
changes in the ecology of species in response to climate change.”
(Intergovernmental Panel on Climate Change 2007)
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The importance of long-term records

Sandhill crane and geese

arrival
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Photo: Journal Sentinel files Bradley, N.L., et al. 1999, PNAS
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Presenter Notes
Presentation Notes
A study conducted by researchers including Nina Leopold Bradley, one of Aldo Leopold’s daughters, demonstrates that the records her family has been keeping indicate the earlier arrival of some species to their farm in Wisconsin.  It is important to note that the exact reason for the earlier arrivals is not quite clear. The real value is having such detailed records to draw upon. Here is some more information about Bradley’s work: http://www.jsonline.com/news/29450509.html and a useful video that can be shown to your class: http://climatewisconsin.org/story/phenology



How do you track plant and animal life cycles?
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> 32 000 active observers

natu esf* > active sites
note k 22,000 act t

A project afthe USA-NPN > 44 million records

-

Records Y
As of 2025-09-19
<2,500

O 2,500- 10,000
10,000 - 100,000

100,000 - 500,000

O
() 500,000 - 1,000,000

>1,000,000
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Nature’s Notebook data collection campaigns

NECTAR
éfCONNECTORS

P, 8

GREEN WAVE

PEST =
PATROL

www.usanpn.org/nn/campaigns
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Explore the data with our Visualization Tool

cientific)/Flowers or pollen cones (R? 2010-2020

2025: Red willow - Leaves or needles

2022 Red willow - Leaves or needles

2016: Red willow - Leaves or needles

2025: Arizona walnut - Leaves or ne
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www.usanpn.org

Seasonal Stories give you
quick access to curated
visualizations

Data Explorer lets you select
data and create visualizations

data.usanpn.org/vis-tool

ACtiViTy Curves 2022: Red maple - Flowers or pollen cones
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Explore how your data are used

News & Publications

SCIENTIFIC REPg}RTS

Asclepias Syriaca (Commen
Milkweed) flowering date shift in
response to climate change

e 11 Fabmgary Y Ramwer F. ol

Nature’s Notebook data reveal earlier spring activity under
warmer conditions

05, 2025

Ve, Mo
[ Pibliation Smemer |

Results from many small-scale studies have shown that warming temperatures are causing plants to leaf-out 2nd
flower earlier than they have in the past. However, it has been difficult to know whether these patterns hold true for
a wide variety of plant species at a continental scale. To answer this guestion, researchers used thousands of
observations of plants in the eastern U5, that were submitted to Natures Notebook, mainly by volunteers. They found
that |eaf-out and flowering occurred earlier with warmer temperatures, but the effects varied among species and
locations. Invasive spacies, shrub species, and specier at zouthern latitudes were more sensitive to warming
temperatures than other speces. These patterns were similar to results from analyzes of data collected by professionals
and consistent with results from previous scientific studies, demenstrating the value of Nature's Notebook
observations.

Ecological Indicators

e L9, Febraary 2000, 105745

Flowering phenology indicates plant
flammability in a dominant shrub
species

E

FROM PRACTICE &M ED

Community scientists document a large diversity of plants in
urban areas

Using phenology data to improve control of
invasive plant species: A case study on Midway Atoll
MNWR

Rosert V. Taylarg, Wisteke Holthuijren, A

n, Sep

[ Pubtiation smmmary J

As the world becomes increasingly urban, it will become more important to maintain diverse plant communities in and
around cities. A diverse plant community provides many benefits to people and wildlife inhabiting wrban areas. in
many cities, we have incomplete infermation about plant species and distributions. 5o, researchers gathered data from
publizhed ccientific papers, unpublithad reports, and observations submitted to community science programs like USA-
MPN's Nature’s Motebook to see whether combining information from all these sources provided a more complete
picture of urban plant biodiversity. They compiled more than 171,000 observations of plants in the Chicago, llinois
area and documented more than 2,200 plant species. Community science programs contributed more observations of
rmore plant species in more diverse locations tham scientific studies or reports. However, professional scientists
documented a significant number of native species with limited distributions that were not observed by community
scientists. In all, the study highlighted the value in combining different types of data to better characterize and
manage plant communities in urban areas.

ECOSPHERE

Afticke B Ozer ceess (50 ()

The primacy of bears as seed dispersers in salmon-
bearing ecosystems

Tsal Lenil

Laure= E. F. Harmer,

ECOSPHERE

article 8 openacoess @) (D

MNavel measures of continental-scale avian
migration phenology related to proximate
environmental cues

Extreme weather events affect when plants flower and when
insects are active

9 2025

i
i Pibtiation Summry }

A3 the climate changes, there has been a significant increase in the frequency of extreme weather events like heat
waves, droughts, and hurricanes. ‘We know that increases in average temperatures affect the timing of plant and
animal activities, but the effects of extreme weather avents are largely unknown. To address thiz knowledge gap,
researchers used millions of photos of plants, butterflies, and maoths that were submitted to iNaturalist between 2016
and 2022 to evaluate the effects of extreme heat, cold, dry, or wet conditions on the timing of plant flowering and
adult ingect activity. The resulis showed that the onset and duration of plant and animal activities were impacted by
extreme events and not just changes in average climate conditions. However, the effects of extreme weather were
complex, often differing between plants and animals and varying regionally. Results from this study can help us

WWW. u S a n p n . O rg predict how plant and insect populations will respond to extreme weather events, which are likely to occur more often

with climate change.
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Steps for getting started

1.
2.
3.
4,
>.

Create a Nature’s Notebook account
Add a Personal Site

Add a redbud to your site

Record data on your redbud

Sign up for campaign emails

www.usanpn.org



1. Create a Nature’s Notebook account

ol Verizon T 10:22 AM

“nature’s , cod

“notebook

Username *

Spaces are allowed; punctuation is not allowed
except for pericds, hyphens, apostrophes, and
underscores,

Download the .E-rnail address *
N a tur e ,S N O teb OOk Your email address will not be publicly viewable or

distributed outside USA-MNPMN.

p p Confirm e-mail address *

Flease re-type your e-mail address to confirm it is
accurate.

Password strength:

WWW.USanpn.org §n n@
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2. Add a Personal Site

Plants & Animals

Groups Sites Observe

Personal Sites

Site Selected

O

Mayfly test site

Milkweed Test Site

Mt Graham biclagists field camp
My Backyard

Plant test site

Silver Streat

®©® ©& ®& ©&© ©& ©® ©
©C O O O O O

Terra Alta

WWWw.usanpn.org

O]

7

Go to Plants & Animals

4

Find Your Site Location

AR MB
e SE
ON Qc
WA SRR MT L IND "NB
OR ' - WIEMIT T~ NH
NV United States ”‘, A
AZ.NM OKAR - NC
TX M
_ FLY
Mexico
Go gle Cuba
Guatemala
Name: My Backyard Redbud
Longitude: -83.8019
Latitude: 36.4232

m

ZNPN &
(7,) ()
NPN©
National B Phenology Network
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3. Add a redbud to your site

iroups  Sites Plants & Animals  Observe  Re Add a New Plant or Animal

test Plants & Animals i
_ E,pee'es eastern redbud - ‘
- ame
i = : E

; | ﬁfj e «,]
Mickname: red maple-1 'Q‘ﬁﬂ miﬁ:mm A
Species: red maple

Mickname eastern redbud-1

MNickname: longleaf pine-1
Species: longleaf pine

MNickname: redbay-1
Species: redbay

Mickname: English holly -1
Species: English holly

Mickname: slash pine-

Add Plants & Animals Go to Observe
|

noe M

Natlonal Phenology Network ~ ARIZONA
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Already a Nature’s Notebook observer?

Groups Sites Plants & Animals Observe

* Add redbud to your

Selected

existing site
* Or make a new site
for your redbud

hayfly tast site

Milkweed Test Site

rAt Graham biologists figld camp

My Backyard

Plant test site

Silver Street

Terra Alta

® 6 & 6 6/ 6 ©

test
Create Site Go to Plants & Animals

Www.usanpn.org §n n@ Z.R.L
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Optional: provide some more details

Add or Edit Plants

Observation Deck

L]
LO g I n t O yO u r Select the site where your plant or animal is located. Site: | South of BSE ~ | Add a new site

To add a plant, from the list of available plants, start typing its common or scientific name in the "Plant Species” box, and select from
the list of possible matches.

Observation Deck to

Add new plant MEXICAN REDBUD AT CORNER
* Plant Species (@) Cercis canadensis

a d d d eta i IS a bo ut yo u r: Patty's tree & * Nickname &)  Mexican Redbud at Col

Mexican Redbud at Corner Patch? ® 0

° S . t Shade status )  Mostly sun
I e wild? @ No -

Watered? 3 Yes v

Fertilized? (@ Unknown w
()

Sex? @ Unknown
Planting date: Manth (MM):

Day (BD):

e Add cultivar or e

Delete? 3 O
Dead? ® O

variety if you know it

Comments Mexican redbud variant
of Eastern Redbud info at
U of A Campus
Arboretum

Www.usanpn.org §n n@ Z.R.L
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4. Record data on your redbud

Sites Plants & Animals Observe Review

Eastern Redbud Datasheet

T ool —
eastern redbud-1 - ?
— lyn?___ ||

increasing leatsize [ IUNAN|

|calum:l CEVH

|Falllng leaves

]

Breaking leaf huds

1

Increasing leal size Y

® 6 6 ©

=}

Colored leaves

Save Data Mext Plant

Www.usanpn.org n@ Z.R.L
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4. Record data on your redbud

Phenophase Definition Photo (click to
enlarge)
Easte rn Red bud Datasheet Flowers or One or more fresh open or unopened flowers or
_ flower buds flower buds are visible on the plant. Include

flower buds or inflorescences that are swelling or
Do you see... expanding, but do not include those that are
| tightly closed and not actively growing
Breaking leaf buds {dormant). Also do not include wilted or dried
|Laavﬂ

flowers.
| Increasing leaf size
|culnm:l leaves
|Falllng leaves

= | =d

=J

=J

Open flowers  One or more open, fresh flowers are visible on
the plant. Flowers are considered "open” when
the reproductive parts (male stamens or female
pistils) are visible between or within unfolded or
open flower parts (petals, floral tubes or sepals).
Do not include wilted or dried flowers.

=J

=J

Fruits One or more fruits are visible on the plant.
For Cercis canadensis, the fruit is a pod that
changes from green to purplish to dark brown
and, over time, splits open to expose the seeds.
Do not include empty pods that have already
dropped all of their seeds.

J|3 | 333|333 |3S|3|3
)| =2

=d| =

y
y
y
y
y
y
y
y
y
y

Ripe fruits One or more ripe fruits are visible on the plant.
For Cercis canadensis, a fruit is considered ripe
when it has turned dark brown. Do not include
empty pods that have already dropped all of
their seeds.

Recent fruit One or more mature fruits or seeds have dropped
or seed drop or been removed from the plant since your last
visit. Do not include obviously immature fruits
that have dropped before ripening, such as in a
www.usan p Nn.o r‘g heavy rain or wind, or empty fruits that had long
ago dropped all of their seeds but remained on
the plant.




4. Record data on your redbud

Eastern Redbud Datasheet

|Bmklng leaf buds
|Luvu

|lncrnulng leaf size
|culnml leaves
|Falllnn leaves

S|s|a|s|3|o|lalo|a|s
SIESIEVI BN ECI BV BN BN P P

y
y
y
Yy
y
y
y
y
y
y

Flower and Fruit Phenophases

www.usanpn.org §n nAQ A
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4. Record data on your redbud

Open flowers

Started between
Apr3and 9

1

Started between
Apr3and 6
I'_;i

Y Y

=
o
=
Q
-
o
g
=
oo
£
-
£
e
Q
=

1 I 1 1 I 1 | I I 1 1 I 1
282930311 2 3 4 56 7 8 98 10
March April

< A\
WWW.USanpn.org sNPN @
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4. Record data on your redbud

2021: Eastern redbud - Fruits or seed cones

--------------------------------------------------------------------------------- T A

2021: Eastern redbud - Ripe fruits or seed cones

------------------------------------------------------------------------------------------------------------------------- I

T T T T T T T T T T T T
January February March April May June July August September October November December

US4 Narional Phenology Network www. s anpn. org
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4. Record data on your redbud

Flowers

Flowers or Mower buds
Orne or more fresh open of unopenad Mowers of flower buds are visible on the plant. include Mower buds
or inflorescences that are swelling or expanding, but do not include those that are tightly dosed and not
aclively growing (dormant). Ao do not include wilted or dried Mowers.

Howy many flowers and fower buds are presant? For species in which individal fowers are clustered in flower heads,
spikes or catkins (Inflorescences), simply estimate the number of flower heads, spikes or catikins and not the numiber
of individual Towers

Less than 3:3 to 10:11 to 100: 101 to 1,000 1.007 to 10,000; More than 10,000

Open flowers

One or more open, fresh Nowers are visible on the plant. Flowers are considered “open” when the
reproductive pans (male stamens or fernale pistils) ane visible between of within unfolded of open flovwer
parts (petaks, Moral lubes or sepals). Do not include wilted or dried fowers

What percentage of al fresh fowers (buds pius unopened plus open) on the plant are open? For species in which
indivioual flowers are clustered in flower heads, spikes or catkins (inflorescences), estimate the percentage of all

individual flowers that are open
Less than 5% 5-24% 25-49% 50-74%: 75-94% 95% or more

Fruits

Fruits

Orne or moee fruils are visible on the plant. For Cercis canadensis, the fruit is a pod that changes from

gresen to purplish 1o dark brown and, over time, splits open 1o expose the seeds. Do not include amply
5 thal have already dropped all of their seeds

Host many fruits are presani?
Less than 3: 3 t0 10:11 to 100 101 to 1,000 1,007 to 10,000 More than 10,000

Ripe fruits
One or mode ripe fruits are visible on the plant. For Cercis canadensis. a fruit is considerad ripe when it
has turned dark brown. Do not include empl % [hal have already dropped all of their seeds

What percentage of all fruits (unripe plus ripe) on the plant are ripe?
Less than 5%; 5-24%; 25-49%; 50-74%; 75-94%; 95% or more;

www.usanpn.org

Open flowers

95% or more

75-94%

50-74%

25-49%

5-24%

Less than 5%

Status ——»

4=
4=

Y Y Y Y

1 I
1 3 57 91

Natlonal

I I I I I | I I I

113 15 17 19 21 23 25 27
April

A,
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4. Record data on your redbud

Earn your Redbud
Phenology Project badge!

Observe your redbud at
least once a week in 6
separate weeks in 2026

See it on your
Observation Deck

www.usanpn.org <tl‘pr‘ d E}.

henology Network ~ ARIZON



5. Sign up for campaign emails

| |
[ |
"
.
L}
[ |
Sign up for the Redbud Phenology Project "
L} | EEE § EER EN L}
messages . "t " T R ue smm “sEm m
u " 5 EE B = mm
1 N EEEE E EN IIIII =
You will receive the Redbud Phenclogy Project campaign messages ': .= ]
several imes during the season with resulls, observalion tips, and more. m L LN
holo: Thom Penmngton . '===
N
* Email
PasmsEnEs w
EE ® E EE =
EEEEEEEE EEER W EEEEEEE EE
* First Name EE EEEE §E SEENEEEE
EEEEE
] u EREE =
EEEEE EEEN EN HE B N
P EEEw ] EE EEE EEEE
Zip Code == EE N EEE

Www.usanpn.org n@ A
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Test your skills!

" Photo:"JD'McGreg, Wikimedia Commons, CCA-SA-3.0

www.usanpn.org



A few things to remember about redbuds...

* Redbud trees may not flower until several years old
* Do not count winter flower buds until they swell
* Look for reproductive parts of flowers to know when they are open

Photo Credit: AwkwardBotany.com

Www.usanpn.org §n n@ Z.R.L
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A few things to remember about redbuds...

 Redbuds may hold onto empty seed pods
all winter —you should stop counting
“Yes” to ripe fruits once pods have
CIEENE EEE

* |f recording leaf phenophases, note that
young leaves may appear red — this is not
“colored leaves” that occurs in late
summer/autumn

* Consider selecting 2-3 individual trees at
your site if you have them available

Photo Credit: Wendy VanDyk Evans, Bugwood.org

WWW.Usanpn.org pn ’@‘d
) ) N tional M Phenology Network ARIZONA



https://www.forestryimages.org/browse/detail.cfm?imgnum=1331007

Training materials and resources

TRACKING T o)  “apmmi Free online Observer

seasonal CHANGES ~— : ) oo

3 i Certification Course

’ Welcome back, erinposthumus!

Learning

Access the |earning resources available to you.

OBSERVER CERTIFICATION COURSE FREQUENTLY ASKED QUESTIONS

In this course you will learn how to get Answers to questions about selecting sites,

started with Nature's Notebook, an in-depth species, and individual plants, making

lock at the plant and animal phenophases % observations, entering data, and more.

and intensity measures, and a chance to

practice making observations. L ety
Glossary

FAQ

Module 1: Learning Outco.

PHENOPHASE PRIMER Lesson 1: What is Phenol. Module 2:

An in-depth, photo-rich guide to : . 0
btany to help you understanding life cycle stages (phenophases) b Lessen 2 ket okecbuat Module 1: How Nature's

that you will observe with Nature’s Notebook. (e s to Observe with Notebook Module 3: Plal
Nature's Mobile and Animal

L Rt Notebook Application Phenophases

Lesson 5: Set up Your Sit. Estimated time to Estimated time to complete: Estimated time to complete:
complete: 45 minutes 20 minutes 2 hours

GLOSSARY PHENOPHASE GUIDE VIDEOS
Definitions § { on the USA-NPN These videos provide photos and details to
I help you know when to mark "yes* for a T
tification. phenophase in Nature's Notebook.
Lesson 7: Record Plant O.

Lesson 8: Record Animal

esson 9: Submitting Ob.
)
esson 10: More Opportu )

Module 1 Complete!

Module 4: Module 5:
Intensity Practice Making

[tpsy/fleamingusanpnorg__ Maoacurae Nhearratinne

~ Module 2: Nature's Note...

Congratulations

ARIZONA
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Training materials and resources
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Local Phenology Programs

Participate as part of a
group of observers

Contact
erin@usanpn.org for
more info!

Resources available:

* Online Leader Certification Course — starts January 2026!
* Program Planning Resources

* V\olunteer recruitment and retention strategies

e Community of Practice

WWW.USanpn.org §npn@ A
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Recap —Join the redbud campaign

e (Create a Nature’s Notebook account § |
 Add a site and individual redbud(s)

 Record observations (at least once
per week if possible)

* Take advantage of training materials -\

A

——
'.-___,..-F

* Sign up for redbud campaign _.f-#
messages

Www.usanpn.org §n n® A
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Questions?

Need help getting started?

Erin Posthumus
erin@usanpn.org

Dr. Jorge Santiago-Blay
blayj@psu.edu,
blayjorge@gmail.com

www.usanpn.org
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