
 
Exploring the Visualization Tool 

In the USA, the largest network involved in collecting, storing, and sharing phenology data is the USA 
National Phenology Network (USA-NPN). Established in 2007, this network spearheaded an effort to 
standardize phenology data collection using the citizen science application called, Nature’s Notebook.  

The USA-NPN also provides tools and resources for the public and researchers interesting in exploring 
phenology data. The Visualization Tool can access all of the data that is in the USA-NPN’s database and 
manipulate it based on the species, climatic conditions, and/or regions you are interested in studying. It is 
a great way to see ecology first-hand through a large dataset collected by scientists and citizen scientist. 
Some of the datasets that we will look at are large enough that your personal computers would get 
bogged down if we had to download all the data into an Excel spreadsheet! 

PROCEDURE 
1. Visit the USA National 

Phenology Network 
homepage: 
https://www.usanpn.org/ 

2. Hover over the “DATA” 
tab in the banner across 
the top and select 
“Visualization Tool” in the 
drop-down menu. 

3. Click anywhere on the 
map labeled “Go to 
Visualization Tool.” When 
you move your mouse 
over the map, the green overlay changes color. 

4. You will now see the main menu with three sub-menus on the left side of the page: seasonal 
stories (highlighted), data explorer, and settings. The main part of the page is currently the 
seasonal stories sub-menu. Seasonal stories are a wonderful tool that automatically generates 
one of the six curated graphs seen below the Visualization Tool title. For example, click on, “Are 
milkweed flowers available when monarchs need them?” where it says see visualization. 

5. A box with the question at the top should popup explaining what you are looking at, what this 
tells you, and how you can modify the graph. You can hide the description by clicking 
the  button at the right side of the screen. You should now see something like the 
graph below:  

1. 

2. 

3. 
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6. Now click back on Seasonal Stories by clicking the  icon at the top left of the page. The 
icon allows you to pick between common and scientific names. Then click on the data explorer 

 icon. You should now see the menu below: 

 

A. This toolbox represents the selection of different visualizations.  

7. We will now go through each of these visualizations, starting with “Map”. Click on map. 

8. A map of the U.S. will now appear. Click the next button at the bottom of the select visualization 
box.  

 
A 
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9. You will now have the base layer menu open; hit the left arrow icon by the select layer title to 
hide it. Your page should look like the one below: 

 

A. This is the toolbox for the map visualization. Starting from base layer: 

i. Base layer allows you to choose what category of data you want displayed from 
the layer category (spring indices, pheno-forecasts for pests, and daily temp. 
accumulations). Each of these categories offer unique settings to tune your map. 
For example, if you select the drop-down menu on the layer category and click 
on spring indices (Fig. 1), you can see about when spring starts across the 
country based on an historical average (since 1981) for a 
given year.  

ii. Boundary allows you to either draw or select a pre-defined 
boundary, (i.e. USFWS) regions to filter data to be just from 
within that boundary. To remove, click the X next to the 
boundary layer below: Boundaries.  

iii. Year allows you to select the year. This can also be changed 
in some of the base layer categories. 

iv. Species/Phenophase allows you to select what plants and 
animals you want shown in relation to the base layer. You 
may select what taxonomic rank (species, genus, family, etc.) you want for data 
and then what phenophase (young leaves, flower visitation, etc.). You can add 
both plants and animals on here, which will be explored later. Each additional 
“plot” will be represented by a different shape. The shapes are colored based on 
the legend from the base layer. 

 A 

 B 
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v. Features will let you select the temporal precision of the data (30, 14, or 7 days). 

Hover over the  icon to learn more. Less precise data is removed by only 
plotting first “yes” records that are proceeded by or last “yes” records that are 
followed by a “no” within 30 days. 

vi. Reset Visualization erases all changes.  

vii. Share Visualization copies a link that you may share, which brings people to the 
VT and imports your parameters/settings.  

viii. Export Data will take you to the data download tool. Here you can click on any of 
the gray boxes, such as Status and Intensity, and download that data as an Excel 
file so you and your students can run your own analyses and models. 

B. These two buttons will let you zoom in and out of the map.  

10. Next we will look at the Scatter plot. Click on the Scatter plot button below the map visualization 
type: 

11.  

A. Here we see some familiar tabs that we will go through with the below example starting 
at 12.  

B. The scatter plot that will be generated. 

12. Select a time frame by clicking on the date range, clicking the drop-down menu for start and end 
year (you may also select a boundary like before if you want to filter your results to a location). 
Let’s start with 2009-2018. Now, click the next button to add this range to your filter. 

 
A  B 
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13. Now you can specify a variety of taxonomic groups down to the species (this may take a few 
minutes to load). Each category has a drop-down menu where you can search and add as many 
options as you would like. You can select a species in two different ways.  

• Select a taxonomic rank (i.e. species, order, etc.): once you have 
selected the group click outside of the drop-down menu. Depending 
on the rank you chose, the line below taxonomic rank will reflect 
what was chosen. You can either focus on one species or a group of 
plants and animals based on their taxon rank.   

• Select a species. Let’s choose Red Maple, Acer rubrum.  

• Select a phenophase class: here you can choose what phenophase 
(initial leaf growth, flowers, active birds, etc.). Let’s choose initial 
shoot/leaf growth. 

• Select a color. Let’s choose blue. 

• Click on “Add”: it will then take you to the next tab, “features”. If you want to add 
another species or group, go back to the Species/Phenophase tab and hit add again.  

 

14. Click “Features”. This will now bring up ways to edit your scatterplot.  

A. Click on “X-Axis”: you can choose what you want to plot against when the phenophase 
occurred. Let’s choose “Tmax Winter”. 

B.  Click on “Data precision filter”: This lets you choose how precise you want your data to 
be, if it was collected weekly, two weeks, or monthly. Choose 14 days. 

C. Fit lines and Individual Phenometrics: check these boxes if you want a regression line 
with an R squared and if you want to include more data.  

D. “From/To”: This allows you to focus your y-axis. If you want to focus it from January to 
May 31st, you can. But, keep in mind for some phenophases for certain plants and 
animals, you will have data that may appear to be “outliers.” This is common if you did 
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not set a boundary for your area. If not, the VT will plot data from all over the country 
which may include individuals from the same species, such as the red maple, and may 
start leaf growth in late October, as those individuals may be further south in the U.S. 

 

 

15. You can now share and/or export your data visualization. Remember that the export option will 
take you to the data download page so you may plot in Excel or your favorite graphing software. 
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How does temperature influence plant phenology? 

Plants often serve as a good indicator of climate. In the spring, the emergence of flowers often coincides 
with warming and in fall leaf drop coincides with shorter days at the end of the year. Not surprisingly, 
plants also respond to climate change, and warmer spring temperatures are causing earlier leaf 
emergence across the world (Parmesan and Yohe 2003, Monahan et al. 2016). To help gather more data 
on phenology, scientists are now turning to large citizen science efforts. Phenology networks have 
emerged across the world from the USA and Canada to India. However, recording seasonal changes in 
plants is not a new thing. Many cultures have a long history of nature journaling and in some cases, this 
led to exciting, long term datasets (Miller-Rushing et al. 2012). One remarkable dataset is from Kyoto, 
Japan where the annual cherry blossom festival is timed to match flowering of iconic cherry trees (Prunus 
sp.). Dr. Aono and his colleagues spent years going through old court diaries and documents to compile 
data on flowering. Now, his dataset is over 1200 years long (Aono and Kazui 2008).  

In the USA, one of the longest datasets came out of an early citizen science project to monitor lilacs 
(Syringa vulgaris) developed by Joseph Caprio, a professor at Montana State (Rosemartin et al. 2015).  
Although a much shorter dataset (about 60 years), it demonstrated how involving the larger community 
can help scientists gather phenology data. It is estimated that Caprio organized over 2500 volunteers in 
the western USA, while running his program. Because lilacs are a popular horticultural plant and are not 
invasive, they have been planted all over the world. They also serve as good indicator species for climate 
change because some varieties are reproduced clonally. This means that individuals all over the world can 
be genetically identical. In fact, there are large efforts, including one by the USA National Phenology 
Network to plant genetically similar species in more locations (https://www.usanpn.org/nn/cloned-lilacs).  

For our first exploration of phenology data, we will look at data from the Common lilac and another 
popular horticultural plant, Forsythia. We will examine how species’ phenology changes with climate and 
develop hypotheses about how these species’ life cycles are altered by climate change.  

PROCEDURE 
Using the Visualization Tool 
 

1. Reset your visualization map by clicking on the reset visualization button below features.  

2. Now that you have selected the data you would like to include you can begin exploring 

visualizations of the data using the different visualization types tab   

3. Within the “Visualizations” tab, select “Scatter Plots.” 

4. Across the top of the page, you will see drop-down menus with all of the options you selected in 
your filters. 

5. Use the filters to select years between 2008 -2018 and the species Common lilac and Forsythia. If 
you do not remember how to do this, look at the instructions above. 

6. Now, we will select parameters. You can select one species (A) and phenophase (B) at a time. You 
can change the color (C) displayed in the colored drop-down boxes.  
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• Look at the lilac and forsythia keys to see the differences in the phenophases.  

• Select open flowers for Common lilac and press the plus sign to add it. This is when you 
first see flowers open on a plant. 

• Repeat this for Forsythia, selecting open flowers.  

• In your graph, these parameters will be your dependent variables.  

1. On which axis will they appear? 

 

 

7. Compare these parameters to temperatures by selecting the maximum spring temperature 
option (Tmax Spring) from the drop-down menu in the features section (see below). This is now 
your independent variable. Please check the box next to “Fit Lines” and “Use Individual 
Phenometrics” and minimize the features window by clicking the arrow at the top middle of the 
page. 

   

 

8. Click the button in the top right to download your figure as an image.  
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(grant number IOS 1656318). 

Modified by: 
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Research Fellowship Program under Grant No. DGE-1746060. Any opinions, findings, and conclusions or 
recommendations expressed in this material are those of the author(s) and do not necessarily reflect the 
views of the National Science Foundation. This document is an adaptation of an activity prepared for use 
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