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GLOBAL CLIMATE CHANGE

 Bozeman Science: Global Climate Change

 https://www.youtube.com/watch?v=QLteLZNXmyI

 Climate Change 101 with Bill Nye

 https://www.youtube.com/watch?v=EtW2rrLHs08

 Why People Don’t Believe in Climate Science

 https://www.youtube.com/watch?v=y2euBvdP28c

 NASA: Global Climate Change Website

 https://climate.nasa.gov/evidence/
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GLOBAL CLIMATE CHANGE

 The Earth absorbs energy from the Sun, and when that energy is released by the 

Earth, gases in the troposphere including water vapor in clouds, carbon dioxide, and 

other gases trap some of the heat, and it is this greenhouse effect that warms the 

atmosphere and the Earth’s surface.

 Without the natural greenhouse effect, the average temperature on Earth would 

be about -18 degrees C (0 degrees F), below the freezing point of water and not 

hospitable to life.



GLOBAL CLIMATE CHANGE

 Human activities that release greenhouse gases increase the amount of heat that is 

trapped in the atmosphere, which results in an enhancement of the natural 

greenhouse effect.

 The 4 major anthropogenic greenhouse gases are carbon dioxide, nitrous oxide, 

methane, and chlorofluorocarbons.



CARBON DIOXIDE (CO2)

 A natural product of the combustion of hydrocarbons.

 Carbon dioxide is the greenhouse gas that contributes more to the human 

enhancement of the greenhouse effect than any other.

 It can be reduced through conservation, by switching to alternative energy sources, 

by planting trees, or by burying (sequestering) carbon dioxide in cavities deep within 

Earth’s crust.

 Carbon dioxide is removed from the atmosphere by photosynthesis, which is 

reduced by the cutting of forests; as a result, the reduction of deforestation will also 

reduce carbon dioxide in the atmosphere.



NITROUS OXIDE (N2O)

 Nitrous oxide is a primary pollutant that is released as a result of intensive use of 

inorganic fertilizers, the burning of fossil fuels, animal waste management, and sewage 

treatment.

 The decomposition of fertilizers, and human and animal wastes releases nitrous 

oxide.

 Nitrous oxide has a long residence time in the atmosphere.

 Nitrous oxide emissions can be reduced by decreasing the use of inorganic fertilizers 

and reducing fossil fuel use.



METHANE (CH4)

 Methane is a primary pollutant and VOC.

 Methane is released into the atmosphere from cattle, losses during fossil fuel mining 

and production, landfills, wastewater treatment, and rice cultivation.

 Methane emissions can be reduced by capturing them and using them for fuel, or by 

simply burning them.

 While both of these solutions replace methane with carbon dioxide, methane is a 

more potent greenhouse gas than carbon dioxide.



CHLOROFLUOROCARBONS (CFCS)

 A category of man-made primary pollutants that includes a variety of inert, stable  

molecules that are made of a combination of chlorine and fluorine atoms attached to 

a carbon backbone.

 CFCs were once used as coolants in refrigerators and air conditioners, to clean 

electronics, as fumigants, as foam-blowing agents, and as propellants in aerosol cans.

 CFCs have a long residence time in the atmosphere, and they are also ozone-

depleting chemicals.

 The Montreal Protocol greatly reduced the production and release of CFCs to 

prevent them from destroying stratospheric ozone molecules.



IMPACTS & CONSEQUENCES OF GLOBAL CLIMATE 

CHANGE



SEA LEVEL RISE

 The thermal expansion of water and the melting of land-based glaciers both 

contribute to rising sea levels.

 Sea level rise will cause the destruction and degradation of coastal wetlands and 

estuaries, damage to coral reefs and fisheries, the flooding of low-lying coastal areas, 

submergence of small islands, and the contamination of freshwater supplies with 

saltwater.

 Furthermore, as snow or ice melts, it exposes more soil or water, both of which 

absorb more energy from the sun than snow or ice, which causes temperatures to 

rise, exposing even more soil or water, and so on.

 This positive feedback loop will accelerate the rate of loss of glacial ice.



MELTING OF PERMAFROST

 The frozen ground under Arctic tundra that was once thought to be permanently 

frozen has massive quantities of methane and carbon dioxide trapped in it.

 If it melts (and it is currently melting), that methane and carbon dioxide will be 

released, which will increase warming causing additional permafrost to melt, and so 

on.

 This is another example of a positive feedback loop that has great potential to 

accelerate global warming.



EXTREME WEATHER

 Severe drought and heat waves will result in less moisture in soils, more devastating 

forest fires, expansion of deserts, and reduced plant growth.

 Since plants absorb carbon dioxide, fewer plants will result in less carbon dioxide 

removed from the atmosphere, resulting in fewer plants, and so on…another positive 

feedback loop.



CHANGES IN OCEAN CURRENTS

 Ocean currents are not well understood, but it is reasonable to predict that addition 

of massive amounts of freshwater from melting glaciers in the Arctic Circle could 

disrupt the conveyor belt of currents in the North Atlantic, with potentially 

devastating effects in Europe, where the climate is regulated by the warm ocean 

water carried north by the Gulf Stream.



CHANGING VEGETATIVE ZONES

 An increase in average temperature will shift vegetative zones northward. Species 

that occupy habitat islands will face extinction if temperature rises beyond their 

tolerance limit.

 This will also affect crops.

 As temperatures increase, farmers will face the challenge of either growing new 

crops that are adapted to warmer climate, moving their entire operation northward, 

or giving up farming.



BIODIVERSITY LOSS

 In addition to the loss of plant species die to the changing vegetative zones, the 

animals that relied on those plants for food and shelter will also need to migrate or 

face extinction.

 In the case of Arctic species, they will face extinction at a greater rate due to the fact 

that they will have nowhere to which they can migrate.



OCEAN ACIDIFICATION

 Acid Test: The Global Challenge of Ocean Acidification

 https://www.youtube.com/watch?v=5cqCvcX7buo

 Bozeman Science: Ocean Acidification

 https://www.youtube.com/watch?v=fgBozLCGUHY

 Bozeman Science: Coral Bleaching

 https://www.youtube.com/watch?v=kNB-2AgIMIE

 Coral Bleaching: The Breakdown of Symbiosis

 https://www.youtube.com/watch?v=_ZfGIKiSwwQ
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REDUCING CLIMATE CHANGE

 Climate change is a global problem, and reaching consensus on how to address it has 

proven to be a challenge.

 In 1988, the Intergovernmental Panel of Climate Change (IPCC) was formed 

to confront the challenge of understanding climate change, as well as assessing 

possible solutions.

 Much of the current understanding of the effects of climate change is a result of the 

work of the IPCC.



REDUCING CLIMATE CHANGE

 International efforts to reduce climate change have usually ended in disagreement.

 The Kyoto Protocol is an example of such an effort.

 Negotiated in 1997, and enacted in 2005, it requires industrialized countries to reduce their 

greenhouse gas emissions to 5% below their 1990 levels between 2008 and 2012.

 The United States and Australia did not agree to the treaty because of its potential economic impact 

and because it does not require developing countries like China and India to reduce emissions.

 In 2009, delegates met in Copenhagen, Denmark, but after 2 weeks of negotiations, disagreement over 

the responsibilities of developed and developing nations to curb global warming once again stifled 

efforts at reaching an agreement that would make substantial changes in future greenhouse gas 

emissions.


