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Phenology Activities
Blooming Thermometers
See the attached activity sheets for the Blooming Thermometers lesson from the National Climate and Atmospheric Research Center. 
Analyzing Lilac Data
  Lilac budburst and leaf out data has been collected throughout the U.S. and Canada for       30 + years.  The article citing recent findings on lilac bloom dates at Cornell University (Desert News, 2004) indicates that bloom dates for lilacs in the Northeast have moved forward by 6-8 days. This information is correlated with an annual average winter temperature increase in the last 30 years of 4.4 degrees Fahrenheit. The article also states that over the last 100 years temperatures have increased by 3 degrees Fahrenheit. Data is provided for you to analyze by state and region that covers a period between 1957 and the mid 1990's on bloom date of lilacs. This data is a subset of a larger set that will also be provided. The subset gives two spots per state (except for California – with 6) each with a high and low elevation. By plotting this data on graphs, you can determine whether your region of the country is experiencing signs of earlier bloom in lilacs, how it compares to recent northeast data and whether the warming experienced nationwide results in bloom date changes.
Use the attached spreadsheet to find your state or region, extract the pertinent data and plot graphs to help you answer the following questions:
Your group can work together on a region or split the region by state.
Regions: 
Canada
Far West (FW): CA, OR, WA
Midwest : IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, WI
Mountain: UT, WY, CO, ID, MT
New England (NE): CT, DE, MA, ME, NH, NY, VT, NJ
Southeast (SE): MD, NC, PA
South: OK, TN, TX, WV
Southwest (SW): AZ, NM, NV

Within your group:

1) State or region wide, what is the change in bloom date over time for each of the elevations?
Steps:
· 1) Select data from “Selected Data” worksheet for a state onto the "Your Data" worksheet
· 2)  Select the data and then sort by elevation and then by year (“Data” menu)
· 3)  in chart wizard choose a chart type (line works well) 
· 4)  click "next"
· 5)  choose series tab and click add, call It "Higher Elevation"
· 6)  click on the Values box, select the data you want to plot (in this case "bloom date") 
· 7) click on Category (X-axis) box, select all of the years for the higher elevation from your worksheet, click on next.
· 8) repeat steps 5-7 – calling it “Lower Elevation”, click next
· 9) Choose a title for x and y axis (e.g. x= year, y=Day of Year First Bloomed), click finish
(Note: If the year-span is different for each elevation, you must plot them on separate graphs (steps 3-7). If it is similar, you may plot them as two series on the same graph using the biggest range as your "x-axis" values)

2) Compare your graphs, does bloom date change based on elevation?

3) (Extension )How do high and low elevations from state to state in a region compare? You will need to plot separate graphs for each state and elevation and then if the years are similar you can add them as series on the same graph.
4) How does you region compare to other regions? Compare your graphs to those in a couple of other groups.
5) How does your state/region's past data compare to current Northeast results?

Data obtained from:
Schwartz, M.D. and J.M. Caprio, 2003,

North American First Leaf and First Bloom Lilac Phenology Data, 

IGBP PAGES/World Data Center for Paleoclimatology 

Data Contribution Series # 2003-078.

NOAA/NGDC Paleoclimatology Program, Boulder CO, USA.

Accessed June 1, 2008 from: ftp://ftp.ncdc.noaa.gov/pub/data/paleo/phenology/north_america_lilac.txt
www.umassk12.net/ipy
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