
Citizen Science in Silicon Valley

Phenology: The Science of the Seasons
Based	  on	  presenta,ons	  by

Alisa	  Hove,	  Susan	  Mazer,	  and	  Brian	  Haggerty
University	  of	  California,	  Santa	  Barbara

http://en.wikipedia.org/wiki/File:Loggerhead_Sea_Turtle.jpg
http://en.wikipedia.org/wiki/File:Loggerhead_Sea_Turtle.jpg


Program initiated by:
•  University of California, Santa Barbara
•  National Park Service
•  National Phenology Network
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Video - 3 minutes
Presentation - 30-40 minutes

What?
Why?
How?

Hands-on practice outside - 45 minutes
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Silicon Valley Phenology -
 

 Citizen scientists working with 
 the California Phenology Project 
 to gather data from Silicon Valley
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What is phenology?
The study of the timing of plant and animal life cycle stages

Examples:

• leafing and flowering
• emergence of insects
• migration of birds
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• Migration of gray whales 
• Ceanothus blooms in the chaparral
• Migration of monarch butterflies
• Seasonal availability of local produce

Other examples:

The seasonal status of plants & animals

Phenology is the science of the seasons 



Terminology: phenophase
A visible stage in a plant’s or animal’s life cycle

Phenologists record the timing and duration of phenophases 

during the growing season of individual plant species

http://en.wikipedia.org/wiki/File:Loggerhead_Sea_Turtle.jpg
http://en.wikipedia.org/wiki/File:Loggerhead_Sea_Turtle.jpg


I. What is phenology?
II. The Clonal Lilac Project 

III. How do we study phenology?
IV. Phenology networks

V. How can you participate?
VI. Some very basic botany 

Outline

http://en.wikipedia.org/wiki/File:Loggerhead_Sea_Turtle.jpg
http://en.wikipedia.org/wiki/File:Loggerhead_Sea_Turtle.jpg


The Clonal Lilac Project: 
Long-term Phenological Monitoring

The common lilac 
•A non-invasive garden plant that grows in many regions of the United States
•Easy to propagate and grow clonal fragments



Breaking buds

Young leaves

Open Flowers
Full Flowering

Common lilac and its phenophases

Time



• The first phenological monitoring effort in the U.S. 
• 1950’s – 1990’s:   ~3500 backyard scientists monitored cloned lilac 

plants in backyards and gardens

• Each year, they sent postcards reporting the date of first bloom 
to Dr. Joe Caprio at Montana State University

The Clonal Lilac Project 



= Lilac phenology monitored for several decades
= Average # days after Jan-1 that Lilac leafs out

The Clonal Lilac Project



Volunteer network for 
Lilac monitoring in 

California:

26 sites
Late 50’s to mid-90’s

Cayan et al. 2001, Bull. Amer. Meteor. Soc.

First bloom of Common 
Lilac in California



First bloom of Common 
Lilac in California

1.8 days earlier per decade

Cayan et al. 2001, Bull. Amer. Meteor. Soc.



Phenology as a fingerprint of climate 

Leaf

Flower One individual lilac, in Vermont



Phenology as a fingerprint of climate 

Leaf

Flower One individual lilac, in Vermont

Earlier spring phenology is common among thousands 
of diverse organisms



Phenology as a fingerprint of climate 

Temperature

Time of Year

Warmer 
winter

Earlier 
spring

Persistent 
summer

Leaf

Flower One individual lilac, in Vermont

Earlier spring phenology is common among thousands 
of diverse organisms

Plants & animals worldwide are tracking 
the earlier onset of spring by shifting the 
timing of their spring activities



30 May 1868 30 May 2005

Miller-Rushing et al. 2006. American J.  Botany

Historical photographs show 
phenological data

Earlier “leaf-out” at Lowell Cemetery in Lowell, Massachusetts 



What happens if plants flower earlier 
but their pollinators are on a different 

schedule?

Photo: K. Kleinsteiber



An Extreme Mismatch: The Pied Flycatcher
• Breeds in Northern Europe
• Winters in West Africa
• Caterpillars used to hatch during nesting season, but 

are now hatching before bird returns from Africa
21

Photo: Estormiz/Wikimedia Commons
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Examples:
•First	  flowering	  date
•Timing	  of	  animal	  emergences	  (e.g.,	  cicadas)
•Dates	  when	  baby	  animals	  are	  observed	  or	  fledge
•Arrival	  dates	  of	  migratory	  animals	  (e.g.,	  salmon,	  whales,	  insects,	  birds)

Collecting phenological data: 
hands-on observations

Photo:	  N
ed	  Harris

Photo:	  M
edford	  Taylor

Photo:	  Alisa	  Hove



Flowering phenology of  an individual 

Time
Photo:	  	  Jose	  MontalvaPhoto:	  Alisa	  HovePhoto:	  Alisa	  Hove

Elegant	  clarkia,	  
Clarkia	  unguiculata



Collecting phenological data

Plant ID 21 Feb 11
# open 
flowers

28 Feb 11
# open 
flowers

5 Mar 11
# open 
flowers

15 Mar 11
# open 
flowers

1 0 0 3 15
2 0 1 12 17
3 0 0 5 12
4 0 0 2 6

1. Tag individuals or designate areas for 
sampling

2. Record organisms’ seasonal progression

Sample Data Sheet



Phenological schedule of  an 
individual
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Phenology Networks

• How can we make sure that the data we 
collect is useful to scientists?

• After we monitor the plants and 
animals, where does the data go?

www.usanpn.org



• A national phenological data management system
• Provides on-line education & training tools 
• Standard protocols for plants, animals, landscapes
• Offers web-based tools & services 

www.usanpn.org



Go to www.usanpn.org
· 300+ plant species
· 160+ animal species
· Core protocols

a project of the USA-NPN



Most recent 1000 registered sites

participation 

www.usanpn.org

Each brown dot represents the location of a NPN citizen scientist (as of Aug 2011)



California Phenology Project 

41



California Phenology Project 

To establish a phenological monitoring 
network across California

To monitor across a large geographic area 

To address key scientific questions 
and resource management 

challenges

42

CPP goals

COLLABORATORS

NPS Climate Change Response Program 2010

FUNDING



California Phenology Project 
30 Species are currently monitored by the CPP
These are some of the common ones in our area

Blue Elderberry (Sambucus nigra ssp cerulea)
Blue Oak (Quercus douglasii)
California Bay (Umbellularia californica)
California Buckeye (Aesculus californica)
California Buckwheat (Eriogonum fasciculatum)
California Live Oak (Quercus agrifolia)
California Poppy (Eschscholzia californica)
California Wild Rose (Rosa californica)
Chamise (Adenostoma fasciculatum)
Common Cowparsnip (Heracleum maximum)
Common Snowberry (Symphoricarpos albus)
Coyotebrush (Baccharis pilularis)
Sticky Monkeyflower (Diplacus aurantiacus)
Valley Oak (Quercus lobata)

Data sheets are available for each of the CPP species.

http://www.usanpn.org/cpp/SANI
http://www.usanpn.org/cpp/SANI
http://www.usanpn.org/cpp/QUDO
http://www.usanpn.org/cpp/QUDO
http://www.usanpn.org/cpp/UMCA
http://www.usanpn.org/cpp/UMCA
http://www.usanpn.org/cpp/AECA
http://www.usanpn.org/cpp/AECA
http://www.usanpn.org/cpp/ERFA
http://www.usanpn.org/cpp/ERFA
http://www.usanpn.org/cpp/QUAG
http://www.usanpn.org/cpp/QUAG
http://www.usanpn.org/cpp/ESCA
http://www.usanpn.org/cpp/ESCA
http://www.usanpn.org/cpp/ROCA
http://www.usanpn.org/cpp/ROCA
http://www.usanpn.org/cpp/ADFA
http://www.usanpn.org/cpp/ADFA
http://www.usanpn.org/cpp/HELA
http://www.usanpn.org/cpp/HELA
http://www.usanpn.org/cpp/SYAL
http://www.usanpn.org/cpp/SYAL
http://www.usanpn.org/cpp/BAPI
http://www.usanpn.org/cpp/BAPI
http://www.usanpn.org/cpp/MIAU
http://www.usanpn.org/cpp/MIAU
http://www.usanpn.org/cpp/QULO
http://www.usanpn.org/cpp/QULO
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How can you participate?
Set up a monitoring site at or near your home or 

workplace
 Good if you already have CPP plants

Plant a phenology garden to monitor
 Can be integrated into curriculum at schools

Set up your own monitoring site at a nature area
 Must get permission to mark plants



Who can participate?



Who can participate?

EVERYONE!



Who can participate?

• Science-oriented adults
• Casual day hikers
• Families with young children
• Home gardeners
• High school students who need a 

service project
• Teachers and their students



How Often Should Plants be 
Monitored?

• Ideally: weekly or biweekly while 
phases are changing, and over several 
years

• Easiest to do at your home or work



Group Sites

• Many people monitoring, much less 
commitment

• Monitor when you hike
• Bring your family - kids can participate
• Recruit your friends!



Group Sites Available

Four group sites currently available:

• South San Jose - Almaden Quicksilver Park

• East San Jose - Hellyer Park

• Alviso - Don Edwards San Francisco Bay 
National Wildlife Refuge

• Fremont - Don Edwards San Francisco Bay 
National Wildlife Refuge



What are the benefits of 
participating?



Benefits of participating

• Slow down and observe the natural 
world around you

• Enjoy watching the changes of seasons
• Learn about local plant species 
• Teach your children to appreciate 

nature and become better stewards of 
the environment



Benefits of participating

• Meet new friends by creating a social
network of phenological observers

• Participate in and contribute to a
nationwide project
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Basic Botany

What are the most important events in a 
plant’s life cycle?



Basic Botany

What are the most important events in a 
plant’s life cycle? 
• Seed germination
• Production of new leaves
• Opening of first flowers
• Pollination
• Fruiting
• Seed dispersal



What are some of the phases of the 
Blue Elderberry?



Some phases of the Blue Elderberry



Reproductive buds become flowers



Vegetative buds become leaves



Terminology: Infloresence

A characteristic arrangement
of flowers on a stalk



Terminology: Petiole

The stalk that joins a 
leaf to a stem



How do you tell a leaf from a leaflet?



Leaves of some CPP Plants

California
Bay

California
Buckeye

Coyotebrush

Blue
Elderberry

Which are leaves and which are leaflets?
Where is the petiole?



California Bay

What do you see?



California Bay



Blue Elderberry

What do you 
see?



Blue Elderberry

Can you see a 
breaking leaf
bud?

Do you see any
petioles?



Plant monitoring practice

Let’s go outside!


