
4.3 and 4.4 – CARBON CYCLE AND CLIMATE CHANGE 

  While energy flows through ecosystems, matter must be recycled 

o Example) the Carbon Cycle 

 

 

THE CARBON CYCLE 

 

  Stores: Places where you find carbon (C) in the environment 

o CO2 in the atmosphere and oceans 

 Note – this must be specified as CO2 

o C in fossil fuels 

o C in organic compounds in producers 

o C in organic compounds in consumers 

o C in organic compounds in decomposers 

 

  Flows:  How carbon moves from one store to another  

o Cell respiration = All living organisms releasing CO2 into the atmosphere/oceans 

o Photosynthesis = Producers taking CO2 out of the atmosphere/oceans 

o Combustion/Burning = Burning trees (producers) or fossil fuels releasing CO2 into 

                                          the atmosphere 

o Feeding = When consumers eat other organisms, taking their carbon compounds 

o Death/Decomposition = When organisms die and are decomposed 

o Fossilization = When dead organisms become fossils (including fossil fuels) 
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CARBON SINKS 

  

    Sink: A more general type of “store” where large amount of carbon are found 

 

   There are four main sinks for carbon: 

1. Lithosphere (rock and fossil fuels) 

2. Hydrosphere (oceans and water) 

3. Atmosphere (air) 

4. Biosphere (organisms) 

 

   Carbon in oceans  

o Carbon Dioxide (CO2) can dissolve in water  

 Forms hydrogen carbonate ions (HCO3 -  ) 

 Makes water acidic (lowers the pH)  

o Ocean acidification = When the ocean becomes more acidic 

 Shells are made calcium carbonate (CaCO3) 

 Acid dissolves shells of corals and Mollusca, killing them 

 This has led to “coral bleaching” 

 

   Lithification = Carbon becoming part of the lithosphere / rock formation 

o Corals and mollusks have calcium carbonate (CaCO3) shells 

o When they die, shells fall to the bottom of the ocean and become compacted 

o This forms new stone with carbon in it 

 

 

  



GREENHOUSE EFFECT 

 

   Greenhouse effect traps heat on earth  

o Important for maintaining stable/livable temperatures on earth 

o Without the greenhouse effect, earth would be too cold to live on 

    

1. Short wavelengths of light from the sun can pass through the atmosphere and hit the 

earth's surface  

2. Some short wavelength light is reflected back into space  

3. Some short wavelength light is absorbed by the surface, then radiates as long 

wavelength infrared light 

4. Greenhouse gases in the atmosphere absorb long wavelength light and radiate it back to 

the earth  

5. This warms up the atmosphere and the planet 
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   Greenhouse gas (GHG) = A gas that absorbs and re-emits long wavelength (infrared) radiation 

 

   The most common greenhouse gases are: 

o H2O – Water  

 Most common GHG, but absorbs less infrared radiation 

o CO2 – Carbon dioxide  

 Second most important GHG 

 Less common than water, but absorbs more infrared radiation 

o CH4 – Methane  

 Mostly released by anaerobic archaea and livestock (cows) 

 Absorbs a lot of infrared radiation, and lasts longer in the atmosphere than CO2 

o NOx – Nitrous oxides  

 Released by industries 

 Absorbs a lot of infrared radiation, and lasts much longer in the atmosphere than CO2 

 

 
 

 

 

   Greenhouse gas effects is based on:  

o How common it is 

o How much infrared (IR) radiation it absorbs  

o How long it lasts in the atmosphere  
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ENHANCED GREENHOUSE EFFECT 

 

   Enhanced Greenhouse Effect: The increase in the greenhouse effect due to human 

                                                              (anthropomorphic) release of GHGs 

 

   In the graph below, you can see two major trends in atmospheric CO2 concentrations 

1. CO2 has been increasing over time 

 This is because of humans (anthropomorphic) 

 Mostly due to increased combustion of fossil fuels 

2. Every year, CO2 goes up to a peak then back down to a trough 

 In the spring and summer, plants grow and do photosynthesis so CO2 decreases 

 In the autumn and winter, plants do less photosynthesis so CO2 increases 

 

 
 

 

 

   Average temperatures on Earth are highly correlated with atmospheric CO2 concentrations 
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   There is an anthropomorphic rise in many important greenhouse gases 

 
 

 

   Methane (CH4) is an important greenhouse gas 

o CH4 is released by anaerobic archaeans (bacteria)  

o Diffuses in the atmosphere and reacts with O2 to form CO2 over time (and water) 

o Methanogenic bacteria can be found in the digestive systems of livestock (cows/ruminants)  

 The main anthropomorphic cause of CH4 is increasing herds of cattle 

 

   Fossil fuels  

o Fossil fuels are made of the partially decomposed remains of ancient organisms  

 Solid = coal or peat  

 Liquid = oil (often found in porous rocks) 

 Gas = natural gas (often found in porous rocks) 

o Peat = A form of fossil fuel that looks like dirt  

 Forms in acidic or water-logged soil that prevent decomposition  

 Anaerobic conditions, causing bacterial decomposers to only decompose part 

 

   The Enhanced Greenhouse Effect has many impacts on the Earth: 

1. Increased atmospheric/surface temperatures 

2. Rising sea levels due to polar and mountain ice melting 

3. Melting of permafrost in soil (which releases more methane) 

4. Disturbance to food webs 

o Changes in distribution of prey species, affecting higher trophic levels 

o Expansion of temperate species (including many pests) 

o Reduced range for polar and mountain species 

5. Increased decomposition 

o Hotter temperatures better for decomposers 
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