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Earth’s systems and life have evolved together over Earth’s 

4.5 billion year history. Geological factors have shaped 

Earth’s biosphere (living things), which in turn alters Earth’s 

surface.  

 

Human induced climate change is an example of how the 

biosphere is changing Earth. The Earth's climate has changed 

throughout history. Just in the last 650,000 years there have 

been seven cycles of glacial advance and retreat, with the 

abrupt end of the last ice age about 7,000 years ago marking 

the beginning of the modern climate era — and of human 

civilization. Most of these climate changes are attributed to 

very small variations in Earth’s orbit that change the amount of 

solar energy our planet receives. The current warming trend is 

of particular significance because most of it is very likely 

human-induced and proceeding at a rate that is 

unprecedented in the past 1,300 years  

The heat-trapping nature of carbon dioxide and other gases 

was demonstrated in the mid-19th century. There is no 

question that increased levels of greenhouse gases must cause 

the Earth to warm in response. 

Ice cores drawn from Greenland, Antarctica, and tropical-

mountain glaciers show that the Earth’s climate responds to 

changes in greenhouse gas levels. They also show that in the past, large changes in climate have happened 

very quickly, geologically-speaking: in tens of years, not in millions or even thousands.  

 

1. Describe what is meant by the “co-evolution of Earth and Life.” 

 

 

 

2. Based on the data above, about how much CO2 is currently present in the Earth’s atmosphere?  

 

 

 

3. What is the relationship between CO2 and global temperatures? (As CO2 increases, temperatures…) 

 

 

 

4. What historical changes may have increased the CO2 so dramatically?  



 

Sea Level Rise: Global sea level has risen by about 8 

inches since reliable record keeping began in 1880. It is 

projected to rise another 1 to 4 feet by 2100. This is the 

result of added water from melting land ice and the 

expansion of seawater as it warms. 

 

In the next several decades, storm surges and high tides 

could combine with sea level rise and land subsidence to 

further increase flooding in many of these regions. Sea 

level rise will not stop in 2100 because the oceans take a 

very long time to respond to warmer conditions at the 

Earth’s surface. Ocean waters will therefore continue to 

warm and sea level will continue to rise for many centuries 

at rates equal to or higher than that of the current 

century.  

 

Florida is a huge plateau, much of it barely above sea 

level. The highest point in the state is in the panhandle, 

345 feet above sea level, near the city of Lakewood, in 

Walton County. No point in the state is more than 70 

miles from saltwater.  

 

5.  How are the diagrams and graph related? 

 

 

 

 

 

6.  Which cities will be impacted the most by sea level rise 

(coastal/inland)? 

 

 

 

 

 

 

7.  How will this change in the hydrosphere affect the biosphere?   

 

 

 

 

 

 

 

8.  Which states will be most affected by sea level rise?  



9. Compare sea level rise projections to a population 

density map. How much of the population will be 

affected? 

 

 

 

 

 

 

 

 

Ice loss from Greenland and West Antarctica: As the average global temperature continues to rise, the 

glaciers and ice caps will continue to melt, reducing albedo (reflecting power of a surface) in the arctic. Ice has 

a higher albedo than water, so melting glaciers will cause the earth to absorb more heat. Additionally, the 

melting ice caps sitting over land masses, such as Greenland and Antarctica, is causing sea level to rise. Finally, 

thermal expansion causes the water to take up more space.  

 

10. What is albedo? 

 

 

11. What are the three ways the melting ice is raising sea 

level? 

 

 

 

12. How could the melting ice in Antarctica affect people 

living in the United States?  

 

 

 

13. Describe the trend shown in the picture of Antarctica.  

 

 

 

 

 

 

 



 

 

Wild Fires: A new analysis of 35 years of meteorological data confirms fire seasons have become longer. Fire 

season, which varies in timing and duration based on location, is defined as the time of year when wildfires are 

most likely to ignite, spread, and affect resources. The analysis, led by U.S. Forest Service ecologist Matt Jolly, 

focused on four meteorological variables that affect the length of fire season: maximum temperatures, 

minimum relative humidity, the number of rain-free days, and maximum wind speeds. A combination of high 

temperatures, low humidity, rainless days, and high winds make wildfires more likely to spread and 

lengthens fire seasons.  

The authors attribute the longer season in the western United 

States to changes in the timing of snowmelt, vapor pressure, and 

the timing of spring rains—all of which have been linked to global 

warming and climate change. On the other hand, the easing of 

droughts in Western Africa and the Pacific coast of South America likely 

contributed to the shortening of fire seasons in those areas. 

 

14. Describe the relationship between Global Mean Surface 

Temperature and the Number of Structures Destroyed by Wildfires.  

 

15. Using your skepticism, think of something unrelated to climate science that may contribute to the rise in 

burning structures.  

 

16. Describe the relationship between the information shown on the map and the wildfires in Tennessee.  

 

 

17. Thinking of all the data presented, how is Earth co-evolving (changing) in response to the actions of 

people?  

 

 

18. How could changes in Earth’s climate drive people and other parts of the biosphere to evolve? 

  


