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Phenology 

Timing of cyclical events in nature → Patterns and life cycles

Field of ecological research → How living organisms respond to cues
(day 

length, temperature, rainfall)

Way of life → Knowledge passed on through generations



Why Phenology Matters through Three Stories 

Christi Buffington → Data and Science

Joyanne Hamilton → Culture and Community

Cheryl Williams → Curriculum and Opportunities
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Land Acknowledgement

Troth Yeddha’ campus University of 

Alaska Fairbanks

Lower Tanana Dene Land

Credit: compiled by Michael E. Krauss (2013). Alaska Native Language Center

Matanuska-Susitna Valley

Dena'ina and Ahtna Dene Land

Shageluk

Deg Hit’an Dene Land



Do culturally responsive 

activities to establish 

knowledge base

Talk with a scientist

Select inquiry question

Identify aligning larger 

scale cit sci efforts 

(GLOBE, etc)

Discover what youth and 

adults know

Identify key changes and 

issues for community

Brainstorm  investigation 

and stewardship ideas

Make sense of 

research by analyzing 

data and reviewing 

information from 

local experts, NASA 

data, and existing 

research

Design and 

implement 

stewardship project 

to help community 

address the issue

SHARE
Learn from elders, long-term 

residents, and scientists about 

signs and impacts of change

APPLY

Collaborate with a scientist & 

community to develop and 

implement investigation

SHARE

EXPLORE

EXPERIMENT

EXPLAIN

Spellman et al. 2018.Connected STEM Learning  (figure modified from Stephens 2003 and  OLCG 2002)

Learning Framework



Alaska paper birch 
(Betula neoalaskana) 

Belongs to circumpolar complex   
related to Asian species

Also called resin birch

Credit: Flora of North America
http://beta.floranorthamerica.org/Betula_neoalaskana  
J. Arnold Arbor. 3: 206. 1922



Green up in Fairbanks, Alaska 2019 
Alaska Timelapse by the Geophysical Institute

Credit: UAF 
Geophysical 
Institute

https://youtu.be/f
FkOqojalEE?featur
e=shared

http://www.youtube.com/watch?v=fFkOqojalEE
https://youtu.be/fFkOqojalEE?feature=shared


Tools to Study Phenology and Earth’s System 
at Different Scales and Times

My NASA Data → Leaf Area Index

https://mynasadata.larc.nasa.gov/globe-connections/globe-
connections-plant-growth-patterns

Leaf Area Index → Amount of leaves relative to the land area

https://mynasadata.larc.nasa.gov/globe-connections/globe-connections-plant-growth-patterns


April 27, 2022

May 10, 2022

May 22, 2022



Spring Mystery: When did birch green up happen on 
a South Facing Slope in Fairbanks, Alaska in 2022?

Some clues:

Leaf out Ground 
thawed

May 14
May 21

Students can use 
GLOBE to answer this 

question





May 14 Leaf Out

May 13, 2022  
Budburst
One-Time Observation



Caption: “It was declared 

green-up in Fairbanks on 

May 17, 2022 but there’s still 

snow across Alaska. This 

RGB image taken on May 17 

using VIIRS with the NOAA-20 

satellite shows different types 

of snow.

Dark blue is old or wet snow & 

light blue is new or dry snow.

High cirrus clouds that are 

composed of ice are shown as 

cyan and water-based clouds 

are white. The lighter cyan 

shows some areas of new 

snow in parts of the Seward 

Peninsula and western north 

slope.”

https://gina.alaska.edu/may-

spring-snowmelt-across-alaska/

https://gina.alaska.edu/may-spring-snowmelt-across-alaska/


Leaf Area Index Compare Alaska April to May 2022 
in My NASA Data







How did the amount of leaves in May 2022 compare 
to May 2002?

Why Phenology Matters: Long-term thinking

Timing of cyclical events in nature → Patterns and life cycles

Field of ecological research → How living organisms respond to cues
(day 

length, temperature, rainfall)

Way of life → Knowledge passed on through generations



Leaf Area Index Compare Alaska May 2002 to May 2022 
in My NASA Data



Compare Leaf Area Index Czech Republic May 2002 to May 
2022 



Why Phenology Matters

Questions for

Christi Buffington 
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Green Up & 
Phenology
GLOBE

Joyanne Hamilton

Innoko River School

Shageluk, Alaska



Joy Hamilton - Innoko River, Shageluk, 
Alaska



THE INNOKO RIVER
All interior Alaskan villages thrive on the seasonal conditions of the 
land, rivers, and lakes. The tiniest details of growth during the spring 
sun and longer days are a time for spring subsistence preparations.



Timing is Everything



No One Has Idle Hands.  We are always Learning



Because it all matters



And it Matters…. 



Adapting, Adopting, Creating, Conceiving



And then we add to what we know about our lives



Happy 30 Year Anniversary GLOBE! 

Happy 4.5 Billion Year Old 
Birthday GLOBE! 



Why Phenology Matters

Questions for

Joyanne Hamilton 
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Green Up & 
Phenology
GLOBE

Cheryl Williams

Palmer High School

Palmer, Alaska



Why Phenology & GLOBE?

Outside Curricular 
Connections 

Data Collection 
& Entry 

Opportunities



Introduction

• What is GLOBE and Green Up/Down?
GLOBE Video 1 – general
GLOBE Video 2 - international partnership
GLOBE Video 3 - learning expedition

• Biology Curriculum:  Ecology, Biomes, 
Photosynthesis, Energy in Ecosystems

• Satellites

• “You work for NASA.”

https://www.youtube.com/watch?v=KkvyhYiL-pE
https://www.youtube.com/watch?v=ZXhY2CDwRo4
https://www.youtube.com/watch?v=ZXhY2CDwRo4
https://www.youtube.com/watch?v=JS8UKw1OfNU


Data Collection 
Logistics

• Determine dominant tree species

• Reusable Study Sites – site definitions in 
GLOBE

• Name sites “Birch 1”  “Birch 2”  etc.

• Each group chooses own branch

• First time out – check everything

• Rite in Rain Paper

• Fancy Clipboards

• Photo Scavenger Hunt 

• School Grounds Map with Group 
Names



Green Up Hints

• Use same tree from green down
• Use same tree species
• Take photos of the dominant species 

• dormant
• swelling
• bud burst

• Baby Leaf Challenges:
• Measurements … cm vs mm
• Which leaf?

• Does your data make sense?
• Trail challenges:  snow, mud, puddles
• Overall impression/average green up 

date



Fill out 
before 
copying





GLOBE Land Cover Data Sheet



GLOBE OBSERVER APP  
GROUND COVER



Why Phenology Matters

Questions for

Cheryl Williams 
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