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Earth Day Science
Earth Is Warming Up

Read

Is it warmer in the daylight when the sun is shining or at nighttime when it 
isn’t? That is because energy from the sun warms the earth. The temperature is a 
balance between how much of the sun’s energy is trapped by Earth’s atmosphere, 
hydrosphere, and geosphere and how much escapes back into space. 
 Air takes up space and has mass. That is because air is made of tiny particles 
called molecules. Everything is made of molecules. The types of molecules that 
make air are gases. When you breathe in, you are breathing in the gas molecules 
that make air. The air has several types of gas molecules. The molecules in Earth’s 
atmosphere allow sunlight to enter, but a lot of the heat does not escape because of 
the heat-trapping molecules, like carbon dioxide, in the atmosphere surrounding 
Earth. Some of them trap the sun’s energy and heat the air. The types of molecules 
in the atmosphere that trap the sun’s energy and transfer that energy as heat are 
called greenhouse gases. Greenhouse gases are very important on Earth. They 
cause the Greenhouse Effect which moderates the temperature. Without the 
Greenhouse Effect, the temperature on Earth would be so cold that water, even 
in the oceans, would freeze. Would you want to live on a frozen planet?

In this Earth Day science lesson for ages 5 to 9, you will learn about climate change, greenhouse 
gases, and global warming. The lesson concludes with a Climate Versus Weather activity. This 
lesson is an excerpt adapted from REAL Science Odyssey Earth & Environment 1 by Blair Lee. 

REAL Science Odyssey Earth & Environment 1
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 Two hundred years ago, during the Industrial Revolution, humans invented 
machines that do amazing things and make life much easier for people. There is a 
big problem with these machines though; they release greenhouse gases into the air. 
The increase in greenhouse gas molecules means that more heat is trapped in the 
atmosphere. This is causing global warming. Global warming is the term scientists 
use to explain the overall increase in the temperature of Earth’s atmosphere and 
oceans since the Industrial Revolution. It probably doesn’t sound like a big deal 
if Earth warms up a little, but the warming is causing problems in some parts of 
the biosphere. Some animals are having trouble surviving in warmer air and water. 
Warmer temperatures are melting ice sheets, which is causing sea levels to rise. This 
is causing problems for people who live near a coast or on islands. Another problem 
with global warming is that it is causing the climate to change. Climate change is 
causing more extreme weather.  
 Does global warming and climate change seem kind of scary? The good news 
is that scientists, world leaders, and people just like you are working to solve this 
environmental issue. 

The Greenhouse Effect and Global Warming

REAL Science Odyssey Earth & Environment 1
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Earth Day Activity
Climate Versus Weather

ReadExplore

What exactly is climate? Is climate the same thing as weather? Climate and weather are closely related, 
but they are not the same thing. Weather is a short-term measure of the wind and precipitation. 
Weather is what is happening today or tomorrow. Climate is a long-term measurement of the wind 
and precipitation. When you describe the wind and precipitation today, you are describing the 
weather today. To describe the climate for this day you need to know what the weather has been 
like on today’s date for the past 30 years or more. You haven’t even been alive for 30 years. Climate 
is like the grown-up version of weather. Today you will use paint to model weather and climate 
measurements. Each drop of paint models about a year's worth of a certain weather condition.                                        

•  Red, yellow, and blue paint (10 to 20 drops of each)
•  Paint brush or another mixing tool

1. Drip one drop of each color of paint in the appropriately marked boxes. The colors represent 
different weather conditions for a given location. 

2. Assign a weather condition to each color. Perhaps yellow represents warm, stormy weather days; 
red means hot, dry weather days; and blue is for cold, snowy weather days. You may use these 
or create your own weather conditions. 

3. Drip 30 or more drops of paint in the large box for climate. Students need to use all three colors, 
but they can decide how much of each. Stir the 30 drips of paint together to get an average of 
the color. 

 
Materials

Procedure
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Climate Versus Weather continued

4. Write the color that was created to represent climate on the line. (Most likely a brownish 
color resulted.)

5. Answer the questions. 

6. On lab sheets 2 and 3, circle whether each scene relates to the day's weather or to the 
location's climate. Create your own scenes about weather and climate.

Possible Answers

 #1.   The three colors model weather because they each represent a type of weather 
condition for a given location.

#2.   The mixture of colors models climate because it represents the average of weather 
conditions for that location over a long period of time. 

#3.  Weather
#4.  Climate
#5.  Climate
#6.  Weather 
#7. and #8. Examples of weather include a snow storm, a rain shower, a hot day, or a 
cold front on a weather map. Examples of climate include describing Florida as often hot 
and muggy or the Sahara Desert as hot and dry, or a drawing of birds migrating north in 
search of a cooler climate in the summer. 

More Lab Fun

1. Act out your own weather and climate scenes.

2. Play climate bingo: Watch a weather broadcast or nature show and shout out "bingo" 
every time you hear or see something that is related to climate. 

REAL Science Odyssey Earth & Environment 1
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Modeling Weather Measurements

NAME ______________________________  DATE __________________

CLIMATE VERSUS WEATHER

Modeling Climate Measurements

1. How does the yellow, red, and blue paint model weather? 

2. How does the mixture of colors model climate? 

Red

Red represents 
_________________

 weather

Yellow

Yellow represents 
_________________

 weather

Blue

Blue represents 
_________________

 weather

______________ represents the climate. 
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3. 

4.  

5.  Over the past 30 years the amount of ice this polar bear has to walk on has 
been shrinking. 

CLIMATE VERSUS WEATHER–PAGE 2

This scene is about   

WEATHER  /  CLIMATE

We better bring 
an umbrella, those 
are cumulonimbus 

clouds!

When I was 
your age it 

snowed here a 
lot more than it 

does today.  

This scene is about   

WEATHER  /  CLIMATE

This scene is about   

WEATHER  /  CLIMATE
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6.  On this warm and breezy day a squirrel is busy burying acorns.  

This scene is about   

WEATHER  /  CLIMATE

7.  Draw (or describe) your own scene about WEATHER. 

8.  Draw (or describe) your own scene about CLIMATE. 

CLIMATE VERSUS WEATHER–PAGE 3
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Earth Day Science 
Threats and Food Webs

Read

People are a creative, inventive species, making and doing incredible things, inventing amazing 
creations, and doing fantastic deeds and feats. That making, doing, inventing, and creating takes 
space and environmental resources and produces waste. As the worldwide human population has 
increased, the making and doing has led to some environmental problems. 

Climate Change
Global warming is increasing the temperature on Earth. This changes weather patterns and 
creates regional climate change. Climate change is a natural part of the earth’s cycle. Global 
and local climates have changed between warmer and colder, wetter and dryer, with everything 
in between many times over geological time. Earth is a constantly changing place, and climate 
change is not new. What is new is the rate of the change. This is a problem for many species. The 
evolution of traits takes time. Conditions on Earth are changing so fast, that many organisms 
do not have time to adapt to them. 

Coral reefs are built by tiny creatures called coral 
polyps. They build a hard shell around themselves. 
Coral polyps have a symbiotic relationship with 
photosynthetic algae that live in their cells. The polyps 
provide a home for the algae, and the algae provide 
food for the polyps. When the water warms, the coral 
polyps lose their algae. This kills both the polyps and 
algae. It creates dead zones where coral reefs and the 
organisms that depend on them once thrived. 

In this Earth Day science lesson for ages 10 to 15, you will learn about food webs that exist within 
communities and environmental threats communities face. The lesson concludes with a Backyard 
Food Web lab. This lesson is an excerpt adapted from REAL Science Odyssey Biology 2 by Blair Lee. 

REAL Science Odyssey Biology 2
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The kind of environment an organism can live in is its habitat. Some organisms, 
such as a house mouse, can live in many habitats. That is because the house 
mouse has adapted to live wherever humans live. Humans can live in most  
habitats because we can change the environment. Most organisms can’t do this. 
Most species have adaptations that benefit them in a specific habitat, but make 
it hard to live in another. When the climate in an area changes, that area may 
no longer be a suitable habitat. For organisms like polar bears, coral polyps, 
and cold-water-adapted fish, there is nowhere for them to go when it warms.

Climate change affects each biome differently. In the tundra biome, permafrost is thawing and ice 
sheets are melting, both of which result in a loss of habitat. Climate change causes a change in 
the amount of precipitation. It has been blamed for decreasing the amount of precipitation in the 
desert biome and in many parts of the forest biome. Drier forests are prone to more and larger forest 
fires. The size of the ocean biome would increase. Increasing temperatures could melt the polar ice 
caps. As the earth warms, sea levels will rise. Many low-lying areas, including New York City and 
islands such as the Maldives, would be swamped.

Pollution 
Pollution occurs when substances that cause harm are added to the environment. Most pollution 
works by changing the chemistry of soil, air, or water. Acid rain is caused by airborne pollutants, 
such as those released from coal-burning plants. When these pollutants are released into the air, 
they mix with rain and snow, making an acidic mix. This acidic mix falls from the sky onto soil and 
bodies of water. This makes them more acidic. This is a chemical change for which the organisms 
in the soil and water are not adapted, and they become sick and die. 

The water from this river is dumping into 
the bay. Along with the water are fertilizer, 
herbicides, and pesticides from the farms and 
town. These chemicals change the balance 
in the bay's ecosystem. Some organisms will 
grow better and some will get sick and die. 

Another pollution problem is caused by oil spills. When birds and fur-bearing mammals are exposed 
to oil, the oil dissolves the coating on their feathers and fur that insulates them and keeps them 
dry. This results in death from hypothermia.

REAL Science Odyssey Biology 2
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Passenger pigeons lived 
in huge migratory flocks 
in North America. The 
species was hunted to 
extinction. The last one 
died in the Cincinnati Zoo 
in 1914.  

People generate trash! All that trash has to go somewhere. A lot of it has been dumped into the 
ocean. There is a huge floating garbage patch, the size of Texas and growing, in the Pacific Ocean. In 
addition, cruise ships dump about one million gallons of waste into the ocean every week. Aquatic 
animals eat trash that is dumped into water and can get sick and die. Some trash has poisonous 
chemicals that leach from the trash into water. 

Agricultural chemicals are pesticides, herbicides, and fertilizers that are applied to plants or soil 
so that plants grow better with less crop damage. These can pollute soil and water. Pesticides and 
herbicides are chemicals designed to kill organisms that could damage food needed to feed humans. 
The problem is pesticides and herbicides do not only kill unwanted organisms. Both are dangerous 
when they get into food webs. 

Fertilizer makes plants grow better by adding nitrogen and phosphorus to soil. Fertilizer often 
washes away into marine and freshwater ecosystems. The fertilizer makes the plants in these aqueous 
ecosystems grow better. When this happens, it is called eutrophication. The increase in plant growth 
uses up oxygen that is dissolved in the water. This oxygen is needed by other organisms; they will 
die without it. Eutrophication disrupts the balance in an ecosystem. 

Endangered Species
Poaching, over-hunting, overgrazing, and overfishing can all endanger 
species. Sometimes, as with the dodo bird, all of the members of a 
species are killed. Sometimes, as with the carrier pigeon, the global 
population number drops below a critical number needed to sustain the 
population. If either of these happens, the species goes extinct. In some 
cases, it is a local population and not the entire species that is lost. A 
local extinction is called an extirpation. The loss of a population from 
an ecosystem can have profound effects on the remaining populations 
in it. It can cause a disruption in food webs and nutrient cycling, both 
of which are essential to a healthy ecosystem.

Poaching is the illegal hunting or catching of organisms. For example, elephants and rhinoceroses 
in the grassland biome are killed for their tusks and horns. People also poach plants and animals 
from forests for food, to sell, and to turn into traditional medicine. Tens of millions of mammals, 
birds, and reptiles are taken every year for sale in the pet trade from the tropical forest biome; 
many of these animals die in transit. Plants are poached too. Cactus collecting is a problem in the 
desert biome.

People can endanger organisms by taking too many organisms from the environment. Overgrazing 
is caused by ranchers who use grasslands to feed their stock without moving them around. The 
stock eats so much grass it cannot sustain itself. It depletes nutrients and starch reserves stored in 
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The salmon ladder on the Bonneville Dam in 
Washington state was built so that salmon could 
swim upstream to their breeding area. 

Who Eats Whom?
Cells need food. Organisms have to get it for them It is their job. Some organisms make their 
own food and some eat other organisms to get food. One way or another, though, they all have 
to have food. The members of communities are divided into three groups: producers, consumers, 
and decomposers, based on how they get their food. 

Producers are plants and bacteria that photosynthesize. They produce their own food. Consumers 
consume other organisms to get food. There are four types of consumers. You might be familiar 
with carnivores, herbivores, and omnivores. 

roots that grasses need to grow back. When this happens, grassland turns into desert, in a process 
called desertification. Overfishing happens when fishermen catch so many fish that there are not 
enough left to sustain the population. There are 
fewer and fewer fish until species become extinct. 
At this time, overfishing is a problem for over 50 
percent of all species of fish in the marine biome.

Loss of Habitat
Loss of habitat occurs when a habitat that was 
used by wildlife is lost to them because of human 
activity. Any activity that changes an area from 
one where wildlife lives to one where they do not 
live is a loss of habitat. People have a long history 
of cutting down trees. During Roman times, 90 
percent of Europe was forested. Before Europeans 
settled in the United States, almost half of the United States was forested. From the 1600s to today, 
90 percent of the forested area in the lower 48 states of the United States has been cut down. This 
type of loss of habitat is called deforestation. Because trees take in carbon dioxide, deforestation 
also contributes to global warming and climate change.

Dams create a loss of habitat for migrating fish. Salmon are a migrating fish that have had a drop 
in population numbers with the creation of dams built across rivers that salmon use. Salmon have 
two separate areas where they spend their life; one is their breeding area and one is their feeding 
area. When a dam is built separating the two areas, extirpation of salmon from that area can occur.
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Decomposers are the fourth type of consumers. They are the 
nutrient recyclers in the community. They feed on dead plants 
and animals, feces, and plant debris like dead leaves. Decomposers 
secrete chemicals that break down large molecules into smaller 
molecules that they can absorb and use for food. This benefits all 
the organisms in the ecosystem because it releases nutrients and 

minerals back into the soil. These nutrients and minerals are then taken out of the soil by plants, to 
be used when they build new cells. Fungi, bacteria, and worms are the main types of decomposers. 

Scientists use a diagram called a food web to show how the organisms included in the web get their 
food. Arrows are drawn from the food source to the consumer. The arrows stand for “eaten by.”

REAL Science Odyssey Biology 2
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Helping the Planet
Helping the planet is going to take creativity and inventiveness. In fact, it is going to take people 
just like you working together to make a difference. The most important thing is to be thoughtful 
about how you use the resources on the planet.

Reducing your Carbon Footprint
Your carbon footprint means the things you do that produce carbon dioxide. To reduce your 
carbon footprint:

 ★  Walk, ride a bike, carpool, or take a bus.
 ★  Reduce the amount of trash you generate. Buy only what you need.
 ★  Reduce the amount of electricity you use. Wear a sweater and turn down the heat in your 

house. Turn off lights when you are not in a room.
 ★   Do not take long showers.

Reuse things:
 ★  New does not have to be better!
 ★  If something breaks, try fixing it instead of replacing it.
 ★ Use reusable bags when you shop.

Recycling reduces the amount of material people use by reusing it: 
 ★ Plastics, aluminum, glass, and paper can all be recycled.
 ★ When you outgrow clothes, toys, and books, take them to a thrift store.

Reforestation is the planting of trees to replace those that were cut down, lost to disease, or lost to 
forest fire. You can do your part by planting a tree.

Don’t litter, don’t pollute! Polluting includes dumping 
trash and other waste into storm drains. Speaking of 
drains, think about what you put down the drain in 
your house. Nasty chemicals have to go somewhere. 
Fish deserve clean water too.

REAL Science Odyssey Biology 2
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Backyard Food Web
Earth Day Lab

ReadExplore

Have you ever wondered who was eating whom in your backyard? If you have animals and insects 
in it, someone is eating somebody; that's a given. In this lab you will learn about the food web 
that is occurring around you every day. If you don’t have access to a yard, then take a field trip to 
a place where you can observe nature, like a park, a meadow, or a forest. Only include organisms 
that occur naturally, however, in your food web. Your dog or cat should not be included. Plants 
that were planted in your yard might not be included, unless (unfortunately) they have become 
food for some organism.                                          

•  Backyard or other natural outdoor area
•  Colored pencils

•  Field guides for the plants and animals in 
your area (optional)

1.    Go to your site and study it. Sit quietly to see what is flying or walking around. You do not 
need to see an animal to include it in your food web, but you do need to know it lives in your 
environment. For example, if you had a raccoon in your garage a month ago, you know you have 
raccoons in your ecosystem and you can include raccoons in your food web.

2.   Walk around looking at plants and the insects that inhabit them. Look for spiderwebs. 

 
Materials

Procedure

REAL Science Odyssey Biology 2

https://www.pandiapress.com


Earth Day Lab continued

3.   Jot down potential candidates for including in your food web. You do not need to 
document every organism that spends time in your backyard. You can make it as big as 
you want, but don’t let the list get unwieldy. About ten is a good number to document.

4.   Start by choosing two or three plants that you know are being eaten. Next, determine 
what is eating them. It might help to identify the species of organism to assist you in 
determining what it eats. For example, if you see a squirrel in your food web and you 
know squirrels eat nuts, but you don’t see nuts in your area, maybe they are buried, or 
maybe the squirrel is just “passing through,” or perhaps it’s eating something other than 
nuts. You will have to make these types of determinations based on the evidence you see 
today or have seen in the past. 

5.  Record  the organisms you identify in your food web on your lab sheet with the following 
initials (you do NOT need to have all of these in your web). For example, a flower should 
be labeled  with a P and a bee, with an O.  

• Write P for producers
• Write C for carnivores
• Write H for herbivores
• Write D for a decomposer
• Write O for omnivores

6.  Draw a picture of your food web on the lab sheet. Draw the arrows going away from the 
organism that is being eaten and going toward the predator. 

7.  Color the organisms in your food web.
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Chapter 19: Famous Science Series

Organisms in my food web:

My Food Web

Key:  P = Producer     C = Carnivore     H = Herbivore     D = Decomposer     O = Omnivore 

Name____________________________________   Date_________________

Backyard Food Web
Lab Sheet
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