Introduction to Phenology Data

PhenoCam Data Graphing ldeas

Introduction

As mentioned in the Introduction to PhenoCam Data background guide, learning how to use graphs and
computer technology to collate, summarize, and display data and to explore relationships between variables
is an important skill for students to learn by grade 12. Now that you can download the Green Chromatic
Coordinate (GCC) data from the phenocam website, there are a wide variety of ways to graph it. Here we'll
explore a few graphing ideas that you can use in your educational setting with your learners.

Estimated Time: Suggested Grade Level:
One 60-90 minute class period Grades 5-9

Materials: Access to computers and the internet for research and downloading data

Learning Outcomes
Students will be able to:

« Navigate the PhenoCam website and complete a chart recording latitude, longitude, elevation,
terrain, urban-rural suburban classification, water features, and vegetation of eight diverse
PhenoCam sites.

« Answer open-ended questions concerning the effects of climate change on plant phenology and
ecosystem functions.

Background Information

PhenoCam (phenocam.unh.edu) is a network of digital cameras that are used to record vegetation
phenology in terms of seasonal changes in the greenness of the canopy. Cameras record digital images
hourly over the course of a year at all the PhenoCam locations. The images are computer analyzed for color
and generate a numerical value of canopy greenness which is then a part of a timeseries graph. Scientists
can then identify major phenophases such as budburst from these graphs. The core sites include images of
forest canopy, shrubs, grasslands, and cropland. There are urban, suburban, and rural sites.
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PhenoCam Data Graphing Ideas

Ideas for Graphing Phenophase Events

Spring BudBurst

Students can start with a simple graph of Spring budburst. As the leaves emerge and start photosynthesizing, the
chlorophyll pigments increase- resulting in increased green color.
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You can move on to a timeseries graph where your students can see the entire growing season. As you can see in
the image below, chlorophyll decreases throughout the summer and dies off during senescence.
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PhenoCam Data Graphing Ideas

Spring BudBurst (cont.)

These are the timeseries graphs for three years at the phenocam site in Bartlett, NH. The growing seasons of
consecutive years at any site can be graphed and compared to see seasonal patterns. Which year had the earliest
budburst? The latest?
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These graphs provide an excellent starting point for discussion about analyzing PhenoCam data. You might
consider projecting the image then guiding students through analysis or creating a series of timeseries graphs
that students can analyze as a group then present their findings to the class.
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PhenoCam Data Graphing Ideas

Graphing by Hand

Students can use these graphs to determine budburst and maximum color change and leaf drop and graph them
by hand. You can provide them with data to graph or have students download data from the PhenoCam website.
They could compare budburst and leaf drop from different years or different locations. Below you'll find an
example of a graphing worksheet students can use to graph their data by hand.

Name Date

Graph the day of year for budburst and leaf drop. Be sure to label the x and y axis,

title your graph, and make a key.
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Do you see any trends owver the years for budburst? Explain

Do you see any for color change and leaf drop? Explain
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PhenoCam Data Graphing Ideas

Ideas for Graphing Locations

Investigating Changes in Latitude

Phenological events at sites along a latitudinal gradient can be compared.

What other factors might influence the timing of budburst?
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PhenoCam Data Graphing Ideas

Urban Heat Island Effect

Compare an urban and a rural site at similar latitudes.

As developed areas expand, the amount of heat
retained also grows. In turn the amount of air that

is warmed, expands. This is process is sometimes
referred to as the “Urban Heat Island Effect”. This
compounding warming effect in turn triggers
variability in phenophase timing. A red maple (Acer
rubrum) in a developed area, may experience initial
stages of the leaves unfolding sooner than a red maple

Late alternoon temperature (°C)
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red maple next to an asphalt road, may also flush
sooner than a red maple that is close to the interior of a forest, or to a stream filled with cool running water.

For example, let’s take a look at a graph of comparing GCC data for the Boston Common PhenoCam site (42.355°
N) with the Asburnham PhenoCam site (42.603 ° N) which is located approximately 50 miles away.
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What day does “green up” seem to begin (budburst)? At which site does budburst happen earlier?
What day does the green reach its peak?

What other differences can you see between these two graphs?
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