Climate change(P
· What the most significant greenhouse gases are carbon dioxide and water vapour
· How greenhouse gases lead to warming of the atmosphere
· How levels of greenhouse gases have changed since the Industrial Revolution
· How levels of greenhouse gases are correlated with increased use of fossil fuels 
· The potential effects of climate change on ecosystems

Understandings
· Carbon dioxide and water vapour are the most significant greenhouse gases
· State the sources of CO2 and water vapour in the atmosphere
· Water vapour is created via evaporation of water bodies(e.g. oceans) and transpiration-IT is removed via precipitation(rain)
· Carbon dioxide is made by cell respiration and burning fossil fuels-It is removed via photosynthesis and absorption by oceans
· Water vapour is the most abundant greenhouse gas in the atmosphere, but is not produced as product of human activity
· Outline the mechanism by which greenhouse gases trap heat in the atmosphere

· Other gases including methane and nitrogen oxide shave less impact 
· State the sources of methane and NO gases in the atmosphere
· Methane is emitted from waterlogged habitats(like marshes) and landfills- It is also a gaseous waste produced by ruminants 
· Nitrogen oxides are released naturally by certain bacteria and also is emitted in the exhaust by certain vehicles
· The impact of a gas depends on its ability to absorb longwave radiation as well as on its concentration in the atmosphere
· State two factor that determine the warming impact of a greenhouse gas
· Ability to absorb long-wave radiation-Gases that have a  greater capacity to absorb longwave radiation will have a greater warming impact(per molecule)
· Concentration within the atmosphere-THe greater concentration of a gas, the greater its warming impact will be within the atmosphere
· The concentration of a gas will be determined by both is rates of release and persistence within the atmosphere[image: ]
· Overall impact:
· Methane has a larger capacity to absorb longwave radiation than carbon dioxide, but is significantly less abundant
· Water vapour enters the atmosphere rapidly but only remains for short periods, while carbon dioxide persists for years
· Human activity is increasing the amount of greenhouse gases (except water vapour) and hence increasing their impact

· State two variables that determine the concentration of a gas into the atmosphere
· The total energy influx from the sun, which depends on the earth's distance from the sun and on solar activity,
· the chemical composition of the atmosphere (what gases are present and in what concentrations)
· albedo, the ability of the earth's surface to reflect light back into space. 
· Compare the impact of atmospheric methane to CO2
· Carbon has a long lifespan that lasts in the atmosphere for centuries. Any reduction may lower future heating, but it will not result in the rapid cooling that is needed in the present
· Methane traps up to 100 times more heat in the atmosphere than carbon dioxide within a 5 year period, and 72 times more within a 20 year period
· State how long water, methane and CO2 remain in the atmosphere on average
· Methane, by contrast, is mostly removed from the atmosphere by chemical reaction, persisting for about 12 years. 
· CO2 20 to 200 years
· Definition-Greenhouse effect-A natural process whereby the atmosphere behaves like a greenhouse to trap and retain heat

· The warmed Earth emits longer wave radiation
· State that the Earth absorbs shortwave energy from the sun and re emits longer wavelengths
[image: ]
· Compare wavelengths of UV, visible and infrared radiation
· [image: ]

· Long wave radiation is absorbed by greenhouse gases which retains the heat in the atmosphere
· Explain the greenhouse effect, with reference to shortwave radiation from the sun, longwave radiation from the Earth and the effects of ozone and greenhouse gases
· The greenhouse effect functions  to trap heat within the atmosphere and hence prevene rapid temperature fluctuations
· Incoming radiation from the sun is shorter wave radiation(UV and the visible spectrum)
· The surface of the Earth absorbs shortwave radiation and reemits it at a longer wavelength
· Greenhouse  gases absorb and re radiate this longer wave radiation and hence retain the heat within the atmosphere

· Global temperatures and climate patterns are influenced by concentrations of greenhouse gases
· Explain why atmospheric CO2 concentration would logically impact global temperatures
· CO2-Recent increase in atmospheric CO2 are largely due to increase in the combustion of fossilized organic matter(Main cause)
· Deforestation-The removal of trees means that less carbon dioxide is removed from the atmosphere via photosynthesis
· Increased farming-This involves land clearing for cattle grazing, also ruminant cattle produce methane

· The effect of global temperature on climate, specifically location and frequency of rain and frequency of severe storms
· As these gases trap heat, increases in greenhouse gas concentrations should correlate with an increase in global temperature
· Long term weather patterns/climate may also be influenced by greenhouse gas concentrations
· More frequent extreme weather conditions
· Some areas to become more drought affected, while other areas become more prone to periods of heavy rainfall
· Changes to circulating ocean currents-Which may cause longer EL Nino(warming) and La Nina(cooling) events
· There is a correlation between rising atmospheric concentrations of carbon dioxide since the start of the industrial revolution two hundred years ago and average global temperatures
· State the atmospheric CO2 concentration prior to the industrial revolution
· The industrial revolution introduced new manufacturing processes which significantly increased mankind’s use of fossil
· The burning of fossil fuels releases carbon dioxide as a by-product, leading to a steady increase in its atmospheric concentration
· Outline the impact of the industrial revolution on atmospheric CO2 concentration
· The increase in atmospheric carbon dioxide concentration correlates with an increase in average global temperature
· While correlation doesn't equal causation, there is mounting evidence to suggest that CO2 emissions are linked to global temperature changes(although other factors likely also contribute)
· Describe the correlation between atmospheric CO2 concentrations since the industrial revolution and global temperatures
· There is a strong positive correlation between increasing fossil fuel emissions and rising atmospheric concentrations of CO2
· Atmospheric CO2 concentrations have increased by 38% since pre-industrial times(1800 to 280 ppm)
· About 40% of CO2 emissions have remained in the atmosphere, the rest has been absorbed by carbon sinks(mainly oceans)
· Recent increases in atmospheric carbon dioxide are largely due to increases in the combustion of fossilized organic

• Carbon monoxide is a toxin because it combines irreversibly with the hemoglobin
in the blood and prevents it from carrying oxygen. Slow idling vehicle engines in
regions of high traffic densities produce higher concentrations of carbon monoxide.
It is essential to provide adequate ventilation when these fuels are being burned in a
con ned space, to avoid carbon monoxide poisoning which can be fatal.
• Unburned carbon is released into the air as particulates, which have a direct effect on
human health, especially the respiratory system. In addition, these particles act as
catalysts in forming smog in polluted air, and have also been targeted as the source of
another serious environmental problem known as global dimming.

Application
· Correlations between global temperatures and carbon dioxide concentrations on Earth
· Evaluating claims that human activities are not causing climate change
· Threats to coral reefs from increasing concentrations of dissolved carbon dioxide
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