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The Greenhouse Effect and Greenhouse Gases

Concentration is the measure of the amount of a substance, units used can be...



-ppm, parts per million



-ppb, parts per billion



-ppt, parts per trillion

Ex.  250ppm of CO2 would mean that 250 molecules in 1 million molecules is CO2
The atmosphere is mostly made up of nitrogen gas and oxygen gas.  These 2 gases do not contribute to the greenhouse effect because they are unable to absorb infrared or heat.

Greenhouse gases in the atmosphere that do contribute to heating up the planet are 
water 1-4%, carbon dioxide 0.036%,  methane 0.00017%, nitrous oxide 0.00003% and ozone 0.000004%

*These molecules do absorb infrared producing a warming effect and emitting energy.

What Causes the Greenhouse Effect?
“Life on earth depends on energy from the sun. About 30 percent of the sunlight that beams toward Earth is deflected by the outer atmosphere and scattered back into space. The rest reaches the planet's surface and is reflected upward again as a type of slow-moving energy called infrared radiation.

The heat caused by infrared radiation is absorbed by "greenhouse gases" such as water vapor, carbon dioxide, ozone and methane, which slows its escape from the atmosphere.

Although greenhouse gases make up only about 1 percent of the Earth's atmosphere, they regulate our climate by trapping heat and holding it in a kind of warm-air blanket that surrounds the planet.

This phenomenon is what scientists call the "greenhouse effect." Without it, scientists estimate that the average temperature on Earth would be colder by approximately 30 degrees Celsius (54 degrees Fahrenheit), far too cold to sustain our current ecosystem.”

http://environment.about.com/od/globalwarming/a/greenhouse.htm
What is the greenhouse effect? 

Break down the above paragraph into 4 steps and list below;

Greenhouse Gases ...

	Gas
	Source 
	Effect
	Additional Info

	Water
	
	65-85% of GE
	-not added or removed significantly by human activities

-increase temp, increase evaporation, more water vapour results in a warmer atmosphere

	Carbon dioxide
	-animal respiration
-combustion of fossil fuels
	
	-Deforestation removes a huge carbon sink
-phytoplankton absorbs between 30-50% of CO2 produced by burning of FF

	Methane
	-bacteria, wetlands, bogs (poor oxygen rich environments), rice paddies, termites, cattle, decomposing garbage in landfills, processing coal and natural gas
	-can absorb 21X more energy than CO2
	

	Nitrous oxide
	Damp tropical soils, oceans

-chemical fertilizers, manure, sewage treatment and vehicle exhausts
	-can absorb 270X more energy than CO2
	

	Ozone
	10-50 km in atmosphere
-Ozone blocks UV light from reaching the Earth’s surface

-UV has been linked to causing cancer
	
	

	CFC’s
	-Man made include solvents, cleaners, coolants for refrigerators, air conditioners, aerosol containers
-Absorb IR and breakdown ozone in atmosphere, can last from 20 -100 years

-responsible for approx 80% of stratospheric ozone destruction

-Banned from production and use in 1995

-Non toxic and non carcinogenic
	
	


The Kyoto Protocol is an international agreement linked to the United Nations Framework Convention on Climate Change. The major feature of the Kyoto Protocol is that it sets binding targets for 37 industrialized countries and the European community for reducing greenhouse gas (GHG) emissions .These amount to an average of five per cent against 1990 levels over the five-year period 2008-2012. 

The major distinction between the Protocol and the Convention is that while the Convention encouraged industrialised countries to stabilize GHG emissions, the Protocol commits them to do so. 

Recognizing that developed countries are principally responsible for the current high levels of GHG emissions in the atmosphere as a result of more than 150 years of industrial activity, the Protocol places a heavier burden on developed nations under the principle of “common but differentiated responsibilities.” 

http://unfccc.int/kyoto_protocol/items/2830.php
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Discovering Past Climates
Paleoclimatologists – study past climates

Some of the methods used include:


1) Trees and Tree Rings


-trees growth are obviously affected by temperature and rainfall



-growth can be measured by analyzing the thickness of the rings


*Wide Rings – there was wet, cool weather, therefore tree grows quickly


*Thin Rings – there was dry, hot weather, therefore the tree grows slower

-Dark Rings indicate growth in late summer and a Light Ring indicates growth during the spring, therefore it is possible to see the growth for the one year

-Rings can also indicate floods, droughts, insect attacks, lightening strikes etc...

***Trees can only indicate weather for the last few hundred years at most, ie life span of tree
2) Ice Cores can date back hundreds to thousands of winters depending on the depth and location of the    snow or ice being evaluated

-Ice cores are formed by drilling into the snow/ice removing a cylinder of ice/snow

EPICA – European Project for Ice Core Antarctica, date back 800 000 years

GRIP - Greenland Ice Core Project

Core data holds 4 pieces of information:

a) Dissolved Particulate Matter in ice:


-particulates meaning ash, dust, salt, pollen, etc


-the particulates are removed from the atmosphere when it snows/rains


-provides evidence of volcanic eruptions, vegetative life, etc

b) Physical Characteristics of Ice


-size or shape of crystals indicate temp and humidity at time of formation

c) Composition of Trapped Air Bubbles

-air bubbles are trapped in ice

-the analysis indicates the concentration of greenhouse gases over hundreds to thousands of years ago

d) Composition of Ice
-Ice aka frozen water contains varying proportions of hydrogen and oxygen isotopes


-Isotopes remember have the same atomic number but different mass number ie O-16, O-17 and O-18

-Water that contains O-18 will freeze at higher temp and evaporates more slowly than O-16 which   freezes at cooler temp and evaporates more quickly

-Therefore the ratio of O-16:O-18 allows scientists to reconstruct temperatures over many years.

-When Polar Ice forms when Global Temp is high, there will be more O-18 than O-16

-When Polar Ice forms when Global Temp is low, there will be less O-18 than O-16

3) Sedimentary Rocks – The oldest ice on Earth is less than one million years old.  To obtain evidence of climate colder than this, paleoclimatologists examine rocks.


-Sediment accumulates in thick layers on ocean floors and lake beds

-Hard parts of small sea creatures and pollen can be preserved in these sediments

4) Fossils – Can trace the remains of a once living organism

-types and abundance of fossilized remains in each rock layer help scientists reconstruct the environment at the time the layer formed – including climate 
