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Lesson 2b: Adapting to Climate Change 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUBJECTS 

Life Science 
 

OVERVIEW 

Plants and animals are adapted to live in habitats with specific environmental 
conditions; these adaptations might be physiological or behavioral or both. Climate 
change can cause conditions in a given area to change. In this lesson, students will 
become familiar with some adaptations and learn that plants and animals must be 
able to adapt or move in order to survive significant environmental changes.   
 

ESSENTIAL QUESTIONS 

GRADE LEVELS 

4–8 

ESSENTIAL 
PRINCIPLES OF 
CLIMATE 
LITERACY 

#5: Our understanding 
of the climate system 
is improved through 
observations, 
theoretical studies, and 
modeling. (A, B, C) 

MEDIA RESOURCES 

 Diagram: Forecasting Suitable Habitat for Wolverines for the Next 100 Years 
 Video slideshow: “Forecasting Suitable Habitat for Redwoods over the Next 

100 Years” 
Slideshow length: 3 minutes, 2 seconds 

Link: http://www.kqed.org/education/educators/clue-into-climate/distribution-organisms.jsp 
Through watching the video slideshow about coastal redwoods and viewing the 
diagram about wolverines, students will learn that: 

 Global climate change will likely change the suitable habitat of certain animals 
and plants 

 Scientists use models of future emissions scenarios to predict what might 
happen to wildlife as the planet warms 

 

1. Why is the ability to adapt or move important to plants and animals? (otherwise 
they may become extinct) 

2. How are climate change and plant and animal adaptations related? (Animals 
and plants may need to adapt to changing climate conditions.) 

3. What is likely to happen to wolverines and coast redwoods if climate change 
continues at its current pace? (Their suitable habitat will likely both shift and 
shrink.) 

 

CA SCIENCE 
STANDARDS 

Grade 4: Life 
Sciences. 3. Living 
organisms depend on 
one another and on 
their environment for 
survival. (b) 
 
Grade 6: Ecology (Life 
Sciences). 5. 
Organisms in 
ecosystems exchange 
energy and nutrients 
among themselves and 
with the environment. 
(e) 
 
Grade 7: Evolution. 3. 
Biological evolution 
accounts for the 
diversity of species 
developed through 
gradual processes over 
many generations. (e) 
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VOCABULARY 

adaptation 
behavioral or 
physiological change 
by which an 
organism becomes 
better suited to a 
particular 
environment over 
time; the process of 
making that change   
 
climate change 
a change in long-
term average 
weather patterns; 
can be natural or the 
result of human 
activities  
 
climate envelope 
the area containing 
temperature and 
precipitation levels 
that a species can 
live within; used 
interchangeably with 
“suitable habitat” 
 
extinct 
no longer existing 
 
global warming 
an average increase 
in Earth’s 
temperature, which 
in turn causes 
changes in climate   
 
greenhouse gas  
gases such as 
carbon dioxide that 
trap heat in the 
atmosphere; 
greenhouse gases 
can be emitted to 
the atmosphere 
through natural 
processes or human 
activities 
 
suitable habitat 
see climate 
envelope 
 

ACTIVITY 1: ADAPTING TO CHANGING CONDITIONS 

Time: 60+ minutes 
Materials:  

 Variety of crafts supplies, such as toilet paper tubes, pipe cleaners, 
construction paper, card stock, yarn, toothpicks, and plastic bags 

 Scissors 
 Glue 
 Markers or crayons 

Procedure: 
1. Explain that plants and animals have certain features and behaviors that help 

them survive in specific kinds of habitats. These are called adaptations, and 
they are the result of change over long periods of time. If students are already 
familiar with adaptations, instead encourage them to review and share what 
they know about adaptations. 
 Ask students what kinds of plants survive well in a desert environment. 

(cactus) Use probing questions to help students identify features that 
enable different kinds of cacti to survive in the hot, dry climate. (spines to 
protect from animals, provide shade on the stem, and collect moisture; 
few leaves or small leaves, which prevents water loss through 
evaporation; thick, succulent leaves and trunks to store water; long tap 
roots to find underground water; dormancy during dry periods; rapid 
growth when water is available; waxy coating on stems to seal in 
moisture) Ask whether a cactus plant would be well suited to live in a 
wetland or rain forest habitat where there is a lot of moisture. (No. It 
would hold too much moisture and likely rot.)  

 Ask students to picture an owl in a forest. What are some of the features 
of the owl that help it to succeed in this habitat? (large, light-sensitive 
eyes for good night vision; fringed feathers that muffle flight sounds so 
they fly nearly silently; talons for grasping prey; acute hearing; 
camouflage coloring to hide during the day; facial discs to collect sounds 
and direct them to inner ears; hooked bill for tearing flesh) 

 Point out that humans also have many adaptations to help us survive. 
Ask students to name some human adaptations. (walking upright; 
forward-facing eyes for depth perception; different kinds of teeth to 
enable omnivorous diet) Explain that having an opposable thumb is one 
adaptation of humans that is not shared by many other animals. In pairs, 
have students brainstorm advantages of having an opposable thumb. 
Share some ideas aloud.  

2. Ask students to select a spot in the schoolyard as a “micro habitat” (if this is 
not possible, teachers can select a real habitat, such as a forest). Using any 
of the available craft supplies, have students invent an animal that has 
physical adaptations that would help it survive in that habitat. Encourage 
students to think about the animal’s habits, such as what it might eat, and 
what kind of protection it needs. 

3. Ask students to write one paragraph describing the physical adaptations and 
one behavioral adaptation they have given their animals. The paragraph 
should explain how each adaptation benefits the animal and helps it survive. 
(If necessary, review the difference between physical and behavioral 
adaptation.)  

4. A few students should share their animals and explain the adaptations they 
have created. If time allows, create a “safari” by placing the animals and 
paragraphs in their habitats and having students walk around to see and read 
about their classmates’ animals.  
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5.  Next, randomly change the environment (remove a food source, remove 
shade, etc.) and have students discuss which of their hypothetical animals 
would be in the best shape to survive the change. If only those animals 
survived, how would the safari look in several generations? What would 
happen to the animals that did not have traits that helped them survive the 
change? 

Create posters or 
brochures that 
encourage people to 
conserve energy 
and reduce 
greenhouse gas 
emissions in order to 
save habitats. 
Display the 
materials in a public 
library or other 
venue. 

ACTIVITY 1 CONTINUED 

Time: 30 minutes 
Materials:  

 Computer with Internet access 
 Projector 

Procedure: 
1. Review what students know about how climate change is affecting 

ecosystems and organisms. Introduce the term “climate envelope” (also 
known as “suitable habitat”) and explain that plants and animals have 
preferred conditions in which they normally live. If conditions in a given area 
change due to climate change, the suitable habitat of some plants and 
animals may no longer be present in that area. 

2. Ask students to write down what they know about wolverines and redwood 
trees (consider: habitat, food source, adaptations, appearance, life span). You 
can find detailed information about the wolverine at 
http://www.fs.fed.us/r6/sfpnw/issssp/documents/planning-docs/sfs-vert-ma-
Gulo-gulo-luteus-2007-09-27.doc and about redwoods at 
http://www.savetheredwoods.org/education/coastredwood.shtml. Make a list 
of facts on the board. Please note that redwoods and wolverines are included 
in this lesson because they both represent important species whose suitable 
habitats may be affected by climate change, not because their habitats are 
necessarily connected.  

3. Read aloud the description of the California Academy of Science’s project 
(below). Answer student questions as necessary. Be sure to highlight the 
difference between an organism’s suitable habitat, or climate envelope, and 
its actual distribution.  

4. In partners (or as a class), students view the diagram Forecasting Suitable 
Habitat for Wolverines for the Next 100 Years and the video slideshow 
“Forecasting Suitable Habitat for Redwoods over the Next 100 Years.” 
Students should identify which states and which part of the continent 
(California/Oregon and western North America) are shown in the maps based 
on topographical features/state abbreviations or boundaries. Assist students 
as necessary with this.  

5. Discuss as a class what the models predict will happen to the suitable 
habitats of wolverines and redwood trees. Do the suitable habitats increase in 
size or decrease in size? (decrease) What do you think will happen to the 
redwood trees or wolverines that are outside their suitable habitat? (Answers 
may vary.) What are their options? (move or adapt) Why are certain animals 
and plants more likely to survive environmental changes? (They already 
possess traits that are more favorable for the changing conditions or they are 
able to adapt to changes at a faster rate.) What might happen to wolverine 
and coast redwood populations if global climate change causes changes to 
their habitat? (Their numbers may decrease.)   

 

WHAT CAN WE 
DO? 

ACTIVITY 2: REDWOODS AND WOLVERINES 
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6. Optional extension: Students create a poster detailing redwood trees or 

wolverines with information about their habitats, their adaptations, and what 
might happen to them in the future. 

 
California Academy of Sciences Project Description 
Researchers around the world use physics and math to predict the future climate of 
Earth (the different global climate models). The California Academy of Sciences (the 
Academy) project looks at our planet’s future climate in response to different levels of 
greenhouse gas emissions (the different greenhouse gas emissions scenarios). Due 
to the greenhouse effect, increased greenhouse gases warm Earth and cause the 
climate to change.  
 
If we continue to emit a lot of greenhouse gases, the models predict the planet will be 
really warm by the end of the century (2100). This is the pessimistic scenario. If we 
reduce our greenhouse gas emissions by around 2050, the models predict less 
warming. This is called the optimistic scenario. Why is the warmer scenario 
pessimistic (meaning gloomy or hopeless)? And why is the scenario that involves less 
warming optimistic (meaning hopeful or having a favorable view)? Warmer 
temperatures mean things will be really different on our planet. Glaciers may melt, sea 
levels may rise, and there may be more drought and severe weather.  
 
And a changing climate means the conditions where certain animals and plants can 
live might also change. All plants and animals have a specific “climate envelope,” 
which is an area with the right temperature and right amount of moisture for them to 
survive. This is their suitable habitat. It is important to note the difference between 
their suitable habitat and where species of animals and plants actually live. For 
example, wolverines could live in the Sierra Nevada in California, but they are actually 
rarely seen in California. However, as our climate changes, the conditions where 
plants and animals could live may become more important. You’ll understand why in a 
moment.  
 
Back to the Academy’s project: Researchers have selected key (important) species 
that play an important role in their ecosystem, such as the wolverine and the redwood 
tree, to study. It would be impossible to model the future habitat of every species! 
Researchers take the records of where wolverines are actually seen and use them in 
their models to determine where they may be able to survive in the future. 
 
As the planet warms, the areas where wolverines will be able to survive are predicted 
to shrink. This is because a warming world will cause the snowpack—which 
wolverines rely on—to shrink. However, animals and plants can adapt to changes in 
their environment, and this is why knowing their predicted suitable habitat is important. 
 
If conservation managers know that a certain area (for example a national park) will 
remain a good place for wolverines to live (called a “climate refuge”), they can work 
now to protect that area and plan for climate change. Think about it this way: If a place 
where wolverines actually live today will no longer be habitable for them in 2100, 
wolverines could move to the protected area—if it is protected now and there is a way 
for them to get there! But if no areas are protected for wolverines and their suitable 
habitat shrinks as much as the pessimistic scenario predicts, wolverines, along with 
many other animals and plants, may become extinct. That’s why this research is 
important!  
 

ACTIVITY 2 CONTINUED ASSESSMENT 
IDEAS 

 Students write a 
paragraph 
explaining why 
the suitable 
habitats of 
animals and 
plants may shift 
due to global 
climate change.  

 Students create 
posters or 
brochures that 
encourage 
people to 
conserve energy 
and reduce 
greenhouse gas 
emissions in 
order to save 
habitats. Display 
the materials in 
a public library 
or other venue. 
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ADDITIONAL RESOURCES 

Adaptations, Exploring Nature Educational Resource 
http://www.exploringnature.org/db/detail_index.php?dbID=5&dbType=2t 
This website provides student-friendly background information and examples of 
interesting adaptations in plants and animals. 
 
Climate Change: Health and Environmental Effects—Adaptation, U.S. 
Environmental Protection Agency 
http://www.epa.gov/climatechange/effects/adaptation.html 
Read about the need for adapting to or coping with climate change in certain regions 
and for certain socioeconomic and environmental systems. The site includes 
examples of possible adaptation measures in different sectors.  
 
“Deciding When to Move Plants and Animals to Save Them from Global 
Warming,” Cassandra Brooks, Stanford University News 
http://news.stanford.edu/news/2009/june10/butterfly-061009.html 
This short article introduces a paper from the Proceedings of the National Academy of 
Sciences about managed relocation of species that are likely to find themselves in 
unsuitable habitat due to climate change. 
 
Indicators of Climate Change in California, April 2009 
http://oehha.ca.gov/multimedia/epic/pdf/ClimateChangeIndicatorsApril2009.pdf 
Read a report that presents a compilation of environmental indicators that collectively 
describe changes to California’s climate, the drivers of these changes, and the 
impacts of such changes on the state.  
 
Using the Very, Very Simple Climate Model in the Classroom, Windows to the 
Universe, University Corporation for Atmospheric Research 
http://www.windows.ucar.edu/tour/link=/teacher_resources/teach_climatemodel.html 
This lesson uses a simplified, interactive online model to help students learn about the 
relationship between average global temperature and carbon dioxide emissions while 
predicting temperature change over the course of the 21st century. The site also 
provides student-friendly explanations of climate change, climate models, and global 
warming. 

SUPPORT 

Funding for “Clue into 
Climate: A Digital 
Media-Based 
Curriculum Unit on 
Climate Change” was 
provided by the 
Corporation for 
Public Broadcasting. 
 

STEM LITERACY 

Discussion Questions/Activities 
 What is the difference between distribution and forecasted suitable 

habitat? (Distribution is where species have actually been recorded; 
forecasted suitable habitat is based on global climate models.) 

 What is the difference between the optimistic and the pessimistic climate 
scenarios? (The optimistic model is based on a reduction in greenhouse 
gas emissions by 2050; the pessimistic model is based on continued rising 
greenhouse gas emissions.) Do you think these scenarios are optimistic 
and pessimistic for every plant and animal that lives within the changing 
habitats? (No. Some animals and plants may thrive in the changing 
habitats.)  

 Why are scientists interested in predicting the future suitable habitat of 
animals and plants? (to help plan for climate change and ensure species 
and ecosystems will survive into the future) 

 Do scientists know exactly what is going to happen in the future? 
Brainstorm a list of limitations to this type of research.  

 


