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Earth Systems and Atmosphere 

Overview of Earth’s Spheres 
 

Flowers, rocks, air and water are all forms of matter that store energy for the Earth.  
We group together similar types of matter into categories called spheres.  
Just as a soccer ball is a sphere that holds air, each of Earth’s spheres holds energy in a specific form.  
 

 

 

 
LITHOSPHERE: The solid, rocky shell of the 
Earth is the lithosphere. This outermost 
layer of rock is about 100 km thick.  

 BIOSPHERE: All living organisms are part of the 
biosphere. This includes everything from plants 
to animals to one-celled organisms.  

 

 

 
ATMOSPHERE: The thin layer of air that 
surrounds our planet is the atmosphere. It 
contains nitrogen, oxygen, carbon dioxide, 
and other gases.  

 HYDROSPHERE: All of the water that is on or 
near the Earth's surface is part of the 
hydrosphere. This includes large areas of ocean 
water, ice in glaciers, and moisture in the air.  
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Separate Spheres – Not Necessarily… 
 
The spheres are not necessarily separated from each other. Sometimes, all of Earth’s spheres  
can be present in the same location near the Earth’s surface. Let’s think about soil. 
 
 

 

Soil is composed of mineral material.  
That’s the lithosphere.  
 
 
There is probably some water in the soil. 
That’s the hydrosphere.  
 
 
There are insects and worms living in the soil. 
That’s the biosphere.  
 
Believe it or not, there are even pockets of air in the soil. 
That’s the atmosphere! 
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Carbon Connects All Spheres 

Certain chemical elements are present in all sphere and they move between the spheres.  
Each of the Earth’s spheres contains carbon.  
 

 

 

 
Carbon is found in the atmosphere 
mostly as carbon dioxide (CO2), an 
important greenhouse gas.  

 Carbon is found in the lithosphere stored 
in carbonate rocks. It is also found in fossil 
fuels, such as oil, coal, and natural gas.  

 

 

 
Carbon is found in the biosphere stored 
in plants and trees. It is a basic building 
block of life. 

 Carbon is found in the hydrosphere 
dissolved in ocean water and lakes.  
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The Carbon Cycle 

The movement of carbon from one area to another is the basis for the carbon cycle.  
As carbon moves between the spheres, it affects or is affected by climate change. 
 

 
 

What’s carbon’s role  
in climate change? 

There has always been a certain amount of carbon in the 
atmosphere. Since the Industrial Revolution in the 1700’s, 
human activities, such as the burning of oil, coal and natural 
gas, have increased carbon dioxide (CO2) concentrations in the 
atmosphere. This extra human-produced carbon in the 
atmosphere is contributing to the global warming of our planet. 

 

http://www.epa.gov/climatechange/emissions/co2_human.html
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The Water Cycle 
 

Similar to carbon and the carbon cycle, water is stored in each of the spheres  
and is moved from one sphere to another in the water cycle. 
 

 
 

What’s water’s role  
in climate change? 

Carbon dioxide's effect on global warming is greatly increased 
by water vapor (the gas phase of water) in the air. As the 
atmosphere warms, it is able to absorb more water vapor. And 
that water vapor causes further warming by increasing the 
effects of carbon dioxide. This means there are more water 
molecules trapping heat which increases global warming.  
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Overview of Earth’s Atmosphere 

The atmosphere is comprised of gases, consisting mostly of nitrogen and oxygen.  
It also contains lesser amounts of argon, carbon dioxide, and many other trace gases.  
 
 

 

Each layer has distinct qualities in 
terms of temperature. 
 
From bottom to top, the first  
three layers are: 
 

 The troposphere  
 

 The stratosphere  
 

 The mesosphere  
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Layer 1: Troposphere 

The lowest layer of the atmosphere is called the troposphere. It is in contact with the ground. 
The layers on top of it compress the air within this layer, so most air molecules are near the ground. 
 

  

We live and breathe in the troposphere, which extends 
from the ground to about 10 km above the ground. What 
you see from an airplane window is the troposphere. 

Most weather is confined to the troposphere as well 
(although some cumulonibmus clouds reach the 
stratosphere). 
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Layer 2: Stratosphere 

The second layer of the atmosphere is called the stratosphere.  
This layer is located approximately 10 km and 50 km above the ground. 
 

  

This picture was taken from a weather balloon at about 
30km above the Earth’s surface. Compared to the 
troposphere, the stratosphere has very little water vapor. 
The air is thin at this altitude.  

An important aspect of the stratosphere is that there is a 
key layer of high concentrations of ozone, a molecule 
consisting of 3 oxygen atoms. The ozone layer in the 
stratosphere protects us from the sun's harmful ultraviolet 
(UV) light. UV light can damage life on our planet.  The 
ozone layer in the startosphere absorbs 97-99% of the 
sun's UV light. 
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Good Ozone, Bad Ozone 

Ozone is a gas that is present in small amounts in Earth's atmosphere. There are about  
three molecules of ozone for every 10 million air molecules. Depending on its location in  
the atmosphere, ozone has very different roles. Ozone near the ground is often called  
“bad ozone”, while ozone in the stratosphere is called “good ozone”.  
 

 

In the troposphere, ozone is a pollutant. 
It can harm plant and animal tissues 
and it can damage rubber and plastic.  

However, ozone in the stratosphere is beneficial. It blocks harmful 
ultraviolet rays from the sun, protecting life on Earth. Without the 
ozone layer in the stratosphere, more of the Sun's UV light would 
penetrate the atmosphere and would reach the Earth's surface. 

 


