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Introduction to Climate Change: A Changing Climate 

Since its formation, the climate of the Earth has been in a constant state of change. Many factors have altered the 

climate, including the Earth’s orbit and changing proximity to the sun, as well as the amount of heat-trapping gases in 

the atmosphere. Human societies have evolved during an extended period of favorable climatic conditions. In fact, 

some researchers believe that a period of favorable climate was the primary factor that allowed the rise of civilization. 

Over the past several decades, scientists have compiled an increasing amount of data indicating that, for the first time in 

Earth’s history, the activities of one species—Homo sapiens—are altering the climate. Research shows a significant 

increase in the concentration of heat-trapping gases, especially carbon dioxide (CO2), in the Earth’s atmosphere since 

the beginning of the Industrial Revolution. A rise in global temperatures corresponds to the rise in carbon dioxide. 

There are many complex forces, both natural and manufactured, at work governing our climate. Should we be 

concerned if human activities are changing the climate? How might a changing climate affect us? 

Natural Climate Change and Climate Change From Human Activity 

Ten thousand years ago (approximately 8000 BC) there were five million humans on Earth. One thousand years ago 

(1000 AD) the population had reached 254-245 million, and by 1900 the world’s population had reached 1.6 billion. 

Today, there are more than six billion people on Earth. Natural climate cycles provided warmer climates and allowed 

the human population to grow rapidly.  As some climatologists continued to analyze and record temperatures they found 

a rising temperature trend, one that was moving faster than they would have anticipated based on normal Earth cycles. 

Most scientists believe that the way humans are interacting with the Earth in their everyday lives is causing a faster than 

natural climate change. 

Earth’s Systems 

The Earth can be divided into four systems—the lithosphere, the hydrosphere, the biosphere, and the atmosphere. 

Each of these systems has a specific role in keeping the Earth going and in the storage of carbon. They each play a part 

in affecting the weather, and in turn, the climate. These systems, and cycles within the systems, replenish the Earth with 

water, supply energy, and create a climate that is able to sustain plant, animal, and human life. Each system has many 

inputs and outputs, which can affect the overall Earth system.  Some inputs and outputs are natural phenomenon and 

part of normal cycles.  Other inputs are specifically from human activity and have a negative impact on the natural 

system. 

The Lithosphere 

Rocks, minerals, volcanoes, and fossil fuels make up the lithosphere.  The major cycle within the lithosphere is the rock 

cycle. Rocks transform from sedimentary rocks, to metamorphic rocks, to igneous rocks over thousands of years. By 

far, most of the carbon on Earth is in the lithosphere—over 50,000 times as much as that found in the atmosphere. 

Found primarily in rocks and minerals, carbon mainly takes the form of carbonates (combinations of carbon, calcium, 

and oxygen) and is in rocks such as limestone and shale. Sedimentary rocks contain fossils of plants and animals. As the 

sedimentary rocks go through the rock cycle, these fossils are under immense pressure and heat. Under these conditions 

some of the fossils transform into fossil fuels—petroleum, coal, and natural gas, which are all combinations of hydrogen 

and carbon called hydrocarbons. 

The Hydrosphere 

Seventy-one percent of the Earth is covered by bodies of water— oceans, lakes, rivers, etc. Any form of water is 

included in the hydrosphere. Water is constantly on the move, whether flowing in a river, in the changing tides and 

currents of an ocean, or through the water cycle.  Water vapor releases to the atmosphere from all surface water sources, 

primarily the oceans, but also lakes and other fresh and salt-water bodies. When water vapor in the atmosphere is 

cooled, and when enough water vapor has been condensed, it falls back to the Earth as precipitation in the form of rain, 

snow, sleet, or hail.  When water vapor condenses closer to the Earth, precipitation in the form of dew or fog. 

Precipitation can fall onto land (the biosphere) or back into a body of water, staying in the hydrosphere.  While a very 

small percentage of the carbon in the hydrosphere is in the fresh water sources (mostly in groundwater), the carbon in 

the hydrosphere is predominantly in the world’s oceans. This carbon is mainly in the form of carbonates.  It is also in 

the upper levels of the ocean where plants use dissolved carbon dioxide photosynthesis. The carbon contained in marine 

and plant animals contributes to the carbon content of the hydrosphere. 

The Biosphere 

Plants, animals, fungi, and microorganisms are examples of parts of the biosphere. Included in this system are things 

that are living or were alive a short time ago. Cycles within the biosphere include the life cycle for both plants and 

animals. Food webs are also an important natural cycles in the biosphere. Cycles from outside the biosphere are crucial 

to the continuation of the biosphere cycles. These cycles include the water cycle, nitrogen cycle, carbon cycle, and the 

flow of energy throughout them. The biosphere contains vast amounts of carbon. It is in the form of carbohydrates and 

proteins primarily in both living and decaying organisms. 

The Atmosphere 
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Interacting with all of the other systems is the atmosphere. The atmosphere acts like the glass of a greenhouse building; 

it surrounds the Earth and keeps it warm, sustaining an environment that promotes life. Composed of layers of gases 

surrounding the Earth, the atmosphere is made of roughly 78 percent nitrogen, 20 percent oxygen, and one percent 

argon. The remaining one percent is made of a mixture of carbon dioxide (CO2), methane (CH4), nitrogen-oxide (N20), 

water vapor, and trace amounts of other gases. ICO2, CH4, and water vapor are very efficient at trapping heat. 

Collectively these and several other gases are the greenhouse gases (GHG). The atmosphere contains the smallest 

amount of carbon compared to the other Earth systems.  The atmosphere is the only Earth system that exchanges 

significant amounts of carbon directly with all of the others. Greenhouse gases are molecules with three or more 

component atoms, which have unevenly distributed electrons and are efficient at trapping thermal energy (heat). They 

are able to absorb infrared radiation and then re-radiate it, most often to another greenhouse gas molecule. Eventually 

the heat flows to the upper atmosphere and outer space, but the gases slow down this heat transfer, acting like a layer of 

insulation. While oxygen and nitrogen make up 98 percent of the atmosphere, they have evenly distributed electrons, 

meaning thermal energy affects them different then the greenhouse gases.  Even though greenhouse gases compose less 

than one percent of the atmosphere, their heat trapping capabilities are powerful and small changes in their 

concentration appear to be making a significant difference to Earth’s climate. 

Questions: 

1.  Calculate the percent increase in the Earth's population during the following time intervals 

 Calculate percent increase using these four steps: 

 a. final value - start value 

 b. divide the answer to part a by the start value 

 c. multiply the answer to part c by 100 

Interval 1: 8000 BC to 1000 

Interval 2: 1000 to 1900 

Interval 3: 1900 to the present day 

2.  According to the second paragraph, do scientists have data proving humans are altering Earth climate or do scientist 

have evidence leading them to think humans are capable of altering Earth's climate? 

 

 

3.  What element is passes between Earth's four systems through a global cycle? 

 

 

4.  What comprises the lithosphere and why are hydrocarbons valuable to humans? 

 

 

5.  Where is the majority of carbon stored in the hydrosphere found? 

 

 

6.  Why are components of the biosphere different from components in each of the Earths other systems? 

 

 

7.   How much carbon does the atmosphere contain relative to Earth's other three systems? 

 

 

8.  What percent of the atmosphere is made of carbon? 

 

 

9.  According to the information presented in the article, are green house gasses a good or bad component of the 

atmosphere?  Explain how you derived your answer. 

 

 

10.  What specific evidence does the article give to show that a growing human population is altering Earth's climate? 


