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Without balanced water, carbon, and nitrogen cycles, Earth’s ecosystems would not be 
able to support life. Organisms are highly adapted to their surroundings, and are 
therefore extremely vulnerable to environmental changes and extreme weather events.  

Determine the ecological impact of the following scenarios: 

1. The greenhouse effect refers to Earth’s ability to hold in heat. During the day, the sun  
heats the Earth’s surface. At night, heat is released as the Earth’s surface cools. Greenhouse gases in 
the atmosphere, such as carbon dioxide, keep the heat from escaping into space. Without this process, 
the temperatures on Earth would always remain below freezing. However, if greenhouses gases 
become too concentrated, the surface of the Earth will become too warm.  
 
How would this imbalance in the carbon cycle affect an ecosystem?  
 
Each student should note that rising temperatures could contribute to an increase in water 
evaporation, plant desiccation, and the failure of that ecosystem’s food chain.  
               
 
               
 
               
 

2. Because of growing concentrations of greenhouse gases in the atmosphere, modern global 
temperatures are rising. As the lower atmosphere becomes warmer, evaporation rates increase. High 
concentration rates of water vapor can cause extreme precipitation events in terrestrial biomes, 
especially in the form of rain during the spring. If temperatures are too high in early spring, snow will 
melt off too early, leaving little water availability during seasons with high water demand, such as 
summer and autumn.  
 
How would this imbalance in the water cycle affect an ecosystem?   
 
Each student should note that extreme precipitation events, such as flooding, can greatly damage 
ecosystems, while extended periods of drought could wipe out entire ecosystems.  
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3. Human activities, such as combustion and agriculture, now produce more reactive nitrogen than all of 
nature combined. Fertilizer runoff from farms commonly enters waterways, triggering large algal 
blooms that deplete aquatic ecosystems. Nitrogen pollution from fertilizer runoff has destroyed more 
of the Great Barrier Reef than any other factor. In addition to contaminating aquatic biomes and 
contributing to acid rain, nitrogen pollution also accelerates climate change. Nitrous oxide, a gas 
produced by fertilizer, is over 300 times more effective at trapping heat than carbon dioxide.  
 
How would this imbalance in the nitrogen cycle affect an ecosystem?  
 
Each student should note that nitrogen pollution can completely destroy aquatic ecosystems, thereby 
stressing food chains. Also, nitrogen pollution damages all ecosystems by accelerating climate change.    
 
               
 
               
 
 

4. Why is it important for humans to preserve the natural balance of the Earth’s cycles?  
 
Students should note that Earth’s cycles and ecosystems are all connected. Any imbalance in a single 
cycle can have widespread consequences. Allowing natural balances to degrade will ultimately destroy 
the conditions necessary for life, such as access to clean water and the ability to grow food. 

   

 


