DRAFT ACTIVITY FOR PLT SECONDARY MODULE: SOUTHERN FORESTS AND CLIMATE CHANGE

FOR MORE INFO, SEE: WWW.PINEMAP.ORG/EDUCATION/SECONDARY

The Changing Forests
In small groups, students learn about research that is exploring climate change impacts on southeastern forests. This information will help forest managers monitor and respond to changes using new tools and management techniques. 
	Subjects

Agriculture, Biology, Environmental Science, Ecology 
Concepts (from PLT Conceptual Framework)

1.1 Biodiversity results from the interaction of living and nonliving environmental components such as air, water, climate, and geologic features.

1.3 The Earth’s atmosphere, water, soil, climate, and geology vary from region to region, thus creating a wide diversity of biological communities.

1.6 Successful technologies are those that are appropriate to the efficient and sustainable use of resources, and to the preservation and enhancement of environmental quality.

2.2 Altering the environment affects all life forms, including humans, and the interrelationships that link them.

2.3 Organisms adapt to changes in the environment according to the genetic and behavioral capacity of their species.

3.2 Plant and animal populations exhibit interrelated cycles of growth and decline.

3.4 Ecosystems possess measurable indicators of environmental health.

4.1 Populations of organisms exhibit variations in size and structure as a result of their adaptation to their habitats.

4.5 Conservation and management technologies, when appropriately applied to the use or preservation of natural resources, can enhance and extend the usefulness of the resource, as well as the quality of the environment.
Skills 

Leadership, communication, cooperative learning, critical analysis, making conclusions

Materials

Copies of student pages and Compass articles
Time Considerations

One to two 50-minute class period

Objectives 
Students will explain at least three ways that climate change could affect a forest ecosystem.

Students will explain at least two monitoring or management techniques for exploring climate change and forest health. 

Students will communicate effectively in small group.

Students will teach information effectively to others in their group.

Assessment
Use students’ answers on the worksheet to assess their understanding of the articles. 

Ask students to write an essay describing three changes in southeastern forests that may be due to climate change, and at least two ways that forest managers can monitor and respond to these changes.  


Background

[Needs Expert Review]

Tree species grow and thrive within specific ranges of temperature, precipitation, sunlight, and humidity. Since these conditions vary by region and with changes in topography, the structure and composition of forests also vary—creating diverse ecosystems around the world. In this way, forests are inextricably linked to Earth’s climate, and any long-term changes in average temperature and precipitation will likely influence forest ecosystem health and survival. Changes in the climate could influence tree growth and productivity, the frequency and severity of disturbances, and salinity levels in groundwater.   
· Tree Growth and Productivity: If warm and moist conditions prevail, trees may grow faster. On the other hand, if temperatures are too high, or if too much precipitation results in flooding, or if too little precipitation causes drought, some trees could become stressed and may eventually die. In particular, changing environmental conditions could affect species at the edge of their range, where they may already be stressed. These changes could cause some species of trees to die and give way to other species of trees that tolerate a different climate better. Forests may begin to migrate northward or to higher elevation as seeds are unable to germinate in warming conditions. 
· Frequency and Severity of Disturbances: Forest health, structure, and composition are influenced by disturbances, such as wildland fire, insect and disease outbreaks, and storms. If these disturbances become more frequent and severe, forest ecosystems may change. Prolonged hot, dry weather can create hazardous wildfire conditions, resulting in large destructive wildfires. Drought also creates ideal conditions for the southern pine beetle, and a population explosion of this organism can significantly impact forest health. With more frequent weather events, such as hurricanes in the Southeast, trees that are already stressed from drought may be more susceptible to additional damage from sustained winds.
· Saltwater Intrusion: Sea level rise can affect coastal trees. As sea level rises, salt water mixes with fresh groundwater. This increased salinity may not be tolerated by some trees, which will die.  These tree species may then be replaced with other species that are more tolerant to the new conditions—changing the forest ecosystem. 
Forest researchers are monitoring a variety of ecosystem components to better understand what is changing, whether changes can be explained by any predictable factor, and how forest managers can respond to change. Strategies to address anticipated changes can be organized into two main categories: 
(1) Adaptation includes actions to help humans and ecosystems adjust to projected changes.

(2) Mitigation includes actions that reduce sources of greenhouse gases or increase the amount of carbon dioxide being removed from the atmosphere. These actions seek to reduce the extent of future climatic changes that could be linked to greenhouse gases.  
Specific adaptation strategies include

· Instituting seed-bank programs for tree species that can tolerate salt, drought, and floods; 

· Improving forest health and resilience by reducing forest stresses such as pollution, fragmentation, invasive species, insects, and diseases;

· Preparing to respond to forest declines by monitoring forest health and establishing criteria for prompt intervention; and
· Supporting and applying research that provides forest managers with strategies to adapt to predicted climate changes.
Specific mitigation strategies include 
· Managing forests to maximize potential carbon sequestration;
· Increasing forested land area through afforestation; 
· Reducing severe wildfire risk through use of prescribed fire and hazardous fuel reduction;
· Promoting the substitution of wood products for fossil fuel intensive products (biomass energy, home construction, furniture, etc.); and
· Reducing greenhouse gas emissions through effective use of fertilizers and pesticides.
Getting Ready

This activity uses five short articles that appeared in the June 2011 issue of Compass Magazine published by the USDA Forest Service, Southern Research Station. The articles can be read online or you can access the pdf file to print and copy (each student will receive one of the five articles). 

1. Trees in Transition, by Stephanie Worley Firley

http://www.srs.fs.usda.gov/compasslive/compass18/treestransition.html
2. Forest Ecosystem Stress in Real Time, by Zoë Hoyle

http://www.srs.fs.usda.gov/compasslive/compass18/stressrealtime.html
3. More Fuel for Fire?, by Susan Andrew

http://www.srs.fs.usda.gov/compasslive/compass18/fuelfire.html
4. CRAFTING Future Forests, by Zoë Hoyle

http://www.srs.fs.usda.gov/compasslive/compass18/futureforests.html
5. Climate Change Invasions, by Teresa Jackson

http://www.srs.fs.usda.gov/compasslive/compass18/climateinvasions.html 

Make copies of the “Changing Forest” student pages (each student will receive one student page to correspond with their Compass article).
Doing the Activity
1. If you have more than one class period for this exercise, students can read the article in their group. If you have only 50 minutes, ask students to read the article for homework and to be prepared to discuss the information when they come to class. You can assign the questions as homework as well, or save them for the first group activity.

2. If you have not already provided an introductory lesson on climate change, engage learners in a general discussion about climate change, making sure to discuss how climate is different from weather. Begin by asking learners to explain the difference and then invite questions and comments as you discuss background information related to climate change. (See Teacher Background, Section 1 Overview.)
3. Next, engage students in a brief discussion about expected long-term changes to temperature and precipitation patterns, which in turn affect forest health and survival.

4. Ask students to brainstorm some ways that damage to the forests might be diminished or avoided as the climate changes. Offer other suggestions and ideas, and explain the difference between mitigation and adaptation. 

5. Divide the class into five groups. Each group will read one of the five Compass articles. Give each student in the group a copy of the article and the associated “Changing Forest” student page. Alternatively, the articles can be read online. 
6. Ask students to read the article and complete the “Changing Forest” student page as a group. Each student should become familiar enough with the information to be able to teach it to the students in the other groups. Give students at least 15 minutes to discuss and answer the questions based on the articles. Allow more time if necessary. 
7. Ask students to count off in fives within their individual groups. Pair the same numbers together and reform the groups so that each group now has one person from each of the five articles.

8. In the new groups, ask one student in each group to be a timekeeper. Each student should take 3 minutes to explain his or her article to the other four. When the student is done, the others may ask questions.  

9. When everyone understands all five articles (about 20 minutes), ask students to answer the following questions:

a. What common themes do the five readings have?

b. What are some indicators that changes are occurring? 

c. What are some of the impacts from climate change that southeastern forests might face in the future? 

d. What strategies could help reduce (mitigate) or promote adaptation to climate change impacts on forests?

e. From the readings, what future career opportunities can you identify?
10. Reconvene the class and use these open-ended questions to stimulate more discussion about climate change mitigation and adaptation: 
a. Considering the climate change challenges, research, and solutions you discussed in your groups how do you identify differences in mitigation and adaptation?
b. What examples of each strategy (mitigation and adaptation) can you provide? (These examples can be from the readings.)

c. What makes each set of strategies (mitigation and adaptation) important for forest ecosystem health? 
Enrichment

[need to do]
Resources 
Prasad, A. M., L. R. Iverson., S. Matthews., M. Peters. 2007-ongoing. A Climate Change Atlas for 134 Forest Tree Species of the Eastern United States [database]. Northern Research Station, USDA Forest Service, Delaware, Ohio. Available at http://www.nrs.fs.fed.us/atlas/tree. 

School of Forest Resources and Conservation, University of Florida. Forest Health Education. Available at http://www.sfrc.ufl.edu/extension/ee/foresthealth/ 

US Global Change Research Program. US National Assessment of the Potential Consequences of Climate Variability and Change Educational Resources Regional Paper: The Southeast. Available at http://www.usgcrp.gov/usgcrp/nacc/education/southeast/default.htm.  

Media Connections

The Forest Service and Climate Change. USDA Forest Service. This 12 minute video introduces climate change science, impacts on forest ecosystems, and how the USDA Forest Service is responding to climate change. Available at http://www.fs.fed.us/video/climate/.
Changing Forests: Trees in Transition

Name___________________________

1. In the introduction, it states that the only constant is change. If forests always change, what’s the problem?   

2. How might tree populations respond to changes in the climate?

3. What is the ForeCASTS project? How are ForeCASTS maps useful? 

4. Why is it important to conserve genetic variation?

5. In general, how are tree ranges expected to change?

Changing Forests: Forest Ecosystem Stress in Real Time

Name___________________________

1. What is RAFES and what is it intended to do?

2. What is the problem with current ecosystem assessment, and why is the new approach more effective?

3. What important forest stressor is being researched for this project? Why is this stressor important? 
4. How will forest managers be able to use the information in RAFES?

5. How do you think drought increases forests’ susceptibility to pests, disease, and wildfire?

Changing Forests:  More Fuel for Fire?

Name___________________________

1. What is the KBDI? What does a high KBDI mean?

2. In which area is the increase in the length of fire season expected to be the greatest? What expected changes will cause longer fire seasons?

3. Describe the changes in fuel loads predictions. Which areas will have a decline? Which areas will have an increase?

4. What is a management option to mitigate climate change impacts?

Changing Forests:  CRAFTING Future Forests
Name___________________________

1. What is the Forest Service National Roadmap for Responding to Climate Change?
2. Why is there a strong interest in restoring longleaf pine forests in the Southeast? 
3. What challenges do forest restoration specialists face?
4. What is CRAFT? How does CRAFT help managers and stakeholders make decisions for the future?

Changing Forests:  Climate Change Invasions

Name___________________________

1. How will invasive plant species likely be affected by climate change?  
2. What types of tools are EFETAC researchers using to assess how climate change will affect the distribution of plant species? 

3. What is required to understand how invasive species affect native habitats and species?

4. What is the goal of the EFETAC research?
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