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Northward Ho?   Climate Change Challenges for Northern Forests
Tracey Leider, Science Teacher

Oregon High School, Oregon WI

Outcome:  Students will interpret scientific data to determine how climate change may impact the common trees of your area.  Students will need access to the internet to access this data.

Science standards addressed:

A.8.3 Defend explanations and models by collecting and organizing evidence that supports them and critique explanations and models by collecting and organizing evidence that conflicts with them

A.8.6 Use models and explanations to predict actions and events in the natural world

F.8.9 Explain how some of the changes on the earth are contributing to changes in the balance of life and affecting the survival or population growth of certain species

F.12.8 Using the science themes, infer changes in ecosystems prompted by the introduction of new species, environmental conditions, chemicals, and air, water, or earth pollution

Environmental Science standards addressed:

A.8.4 Use critical-thinking strategies to interpret and analyze gathered information (see

SC Inquiry)

A.8.6 Communicate the results of investigations* by using a variety of media and

logically defend their answers (see LA Writing; Math [MA] Process)

B.8.21 Identify and analyze individual, local, regional, national, and global effects of

pollution* on plant, animal, and human health

B.12.3 Evaluate the stability and sustainability* of ecosystems* in response to changes*

in environmental conditions (see SC Life and Environmental Science)

B.12.6 Predict population response to changes* in environmental conditions

Time:  4 or 5 days (45 minutes each) (most of those days will be in the computer lab)

Background:  Students should have an understanding of biotic factors and abiotic factors influencing ecosystem change.  Remind students that the plants found in an area will dictate the animal species that will be found there (review food webs, ecological relationships, etc).  

Vocabulary necessary:  

Range

Dichotomous key

Abiotic/Biotic factor

Procedure: 

Day One 

In order to thoroughly look at the impacts climate change may have on the tree species in your study area, it’s necessary to identify the tree species in your study area.  Using Google Earth or other mapping program such as Mapquest, print out an aerial view of your study site.  

Take the students outside, mark off your study area with rope, corner stakes or other visual markers and identify any tree that exceeds 5’ in height.  Students should indicate on the aerial map where the trees are located and use a legend to indicate the species.  If no tree identification books are immediately available, simply indicate on the map which trees are the same species (with some sort of marker) and fill in the species names once you go to the lab.  You will need to have students make a sketch of each tree or to bring fallen leaves, twigs and bark samples into the lab for identification.  

Day Two:

The Arbor Day foundation has an online dichotomous key http://www.arborday.org/trees/treeID.cfm that will help you identify trees by looking at leaves and twig patterns.  Alternatively, you could use paper copies of this resource to identify the trees in your study area.  Enter the trees’ common and scientific names on the worksheet.

Optional extension:  I also like my students to spend a significant amount of time really studying the life around them and this would be a good time to have them draw one of the tree species located in your study area on a sheet of paper along with some reflection about why they chose to draw that species.  

Day Three:

Have students locate the range of the tree species found in your community.  Students should look up any species indicated in the study site, however those that may be most impacted by climate change are balsam fir, red pine, jack pine and white or paper birch.  If none of these tree species are in your study area, but are found in your community, you may want to have students look up ranges for these trees.  This site shows current ranges of tree species:

http://esp.cr.usgs.gov/data/atlas/little/  Students need the scientific name of the tree to more easily use this database, although they can just browse through the common names to get the information.  Once you have selected the tree you are looking up, click on the graphic (pdf) icon on the left.  Once the map of the range comes up, right click on the picture and choose Marquee zoom.  Choose your state and have students indicate on a map, the range for each species. 

Trees require many things of their habitat and will respond to temperate changes.  Go to http://prism.oregonstate.edu/products/matrix.phtml?vartype=tmin&view=maps to see the average minimum and maximum temperatures for various months.  On this home page, you will see Analysis in the upper box.  Click on Avg. Max Temperature, then down below, click on both January and July to see the avg. max. temperatures.  Students will have to interpret the map given to decipher the value.  Have students record the avg. max temp for both Jan and July on the worksheet.  Next, click on the Avg. Min Temperature and get that data for Jan and July.  Again, record on the worksheet.

Day Four:  Revisiting the idea that plants rely on abiotic factors such as temperature to establish their range, have students go to the USDA plant hardiness zone map.  Click on your state to get a picture of the region.   

 http://www.usna.usda.gov/Hardzone/ushzmap.html  Ask students why this information may be important…

Tip:  To get better state data, visit this site:  Click on your state to get a bit older (but more select) zone hardiness data.

 http://mgonline.com/zonemap.html
Hardiness data is important as it shows us which plants will survive in a given area based on temperature, precipitation data.  

Day Five:  Go to this site to see the ranges of species under high and low emissions climate change models

http://www.nrs.fs.fed.us/atlas/tree/tree_atlas.html; record your findings in the table provided. (I’d recommend doing this as a class activity if you have an LCD projector available.  The model is a bit complex and students will need help processing what they see on the screen.)
Analysis of data:

Have students postulate what may happen to the tree species in the study site if the temperature warms or cools.  If there is an additional or lessened amount of CO2 available, what might happen?  If the area becomes wetter or drier will the plant survive?

Lastly, view the PowerPoint presentation by David Mladenoff to see what his research indicates about the effects of climate change to the Northern Forest tree species and possible future implications.  
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