4.2 The Greenhouse Effect

Diagram of the Carbon Cycle
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e Plus, methane can be oxidized to carbon dioxide and water in the

atmosphere

Carbon fluxes in the carbon cycle

Process Flux / gigatonnes / year
Photosynthesis -120
Cell respiration +119.6
Ocean uptake -92.2
Ocean loss +90.6
Deforestation and land use changes +1.6
Combustion of fossil fuels +6.4
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Table 1: Records of CO; increase since 1958. Data is obtained from Mauna

Loa monitoring station, Hawaii.

Years

1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

Annual fluctuation does exist. There is a drop from May to October due to

Average CO: concentration
(Ppm)

315,17
315,83
316,75
317,49
318,3
318,83
318,93
319,87
321,21
322,02
322,89
324,46
325,52
326,16
327,29
329,51
330,08
330,99
331,99
333,73
335,34
336,68
338,51

Years

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

Average CO: concentration
(ppm)

339,76
340,96
342,6
344,25
345,73
346,98
348,75
351,31
352,77
354,03
355,48
356,29
356,99
358,88
360,9
362,57
363,76
366,62
368,31
369,48
371,02
3731
375,64
377,38

increased photosynthesis and vise versa from November to April.
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Figure 1: Contributions of sectors to global CO2 emissions in 2004
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Figure 2: Carbon emissions from fossil fuel burning in 2006
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Figure 3: Carbon emissions from fossil fuel burning per person in 2006
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Burning of fossil fuels (Cause) > Greenhouse Effect (COzincrease)

The layer of air which, supports life is the troposphere (8 Km above the earth
surface). Its composition in gases remains constant and any change causes a
problem.
e CO: is formed naturally during the respiration of organisms, but is
taken up by plants. Hence, no accumulation, but recycling
e It is the burning of fossil fuels that causes a rise in atmospheric CO2

concentration.

-> This change in the composition of air, prevents more of the suns heat to
escape from the Earth.

- Acts as the glass in a greenhouse

- Rise in temperature = melting of polar ice - sea level rise = floodings

¢ Most of the warming is attributed to CO2
Why?

1) It has the highest concentration among other gases (63.4 %)

2) The impact of a gas depends on its ability to absorb long wave
radiation

3) It remains in the atmosphere longer (approx. 100 years) compared to
other greenhouse gases like:
Methane (18.3 %), nitrous oxides (6.1 %), CFC’s (12.2 %) and Water

vapour

111 1t is the Greenhouse Effect that maintains the earth’s surface at an
average temperature of 15 C and not —-18 !!!

Measures to reduce the impact:
e Reduce energy consumption
e Use alternative sources of energy (Solar, wind power)

o Reforest areas to encourage growth of photosynthesizing plants

E. Hatzidimitriou MSc, MEd 4



CONSEQUENCES OF GLOBAL TEMPERATURE RISE ON ARCTIC
ECOSYSTEMS

e Increased rates of decomposition of detritus previously trapped in
permafrost that will melt during summer times

e Expansion of the range of habitats available to temperate species

e Loss of ice habitat for polar bears

e Changes in distribution of prey species affecting higher trophic levels

e Increased success of pest species including pathogens

e The Arctic ice cap may completely disappear

e Marine species sensitive to temperature changes might not adapt and

eventually become extinct (eg corals and coral reef areas)

Go to the site below to use a model that simulates climate change:

http://climate.nasa.gov/ClimateTimeMachine/climate TimeMachine.cfm

Viewpoints on climate change are presented by Al Gore and George Monbiot,

an author, journalist of the Guardian Newspaper and environmental

campaigner based in Wales. Just click on the link below!!!

http://www.monbiot.com/archives/category/climate-change/

http://www.takepart.com/an-inconvenient-truth
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THE PRECAUTIONARY PRINCIPLE (not assessed)

This principle holds that, if the effects of a human — induced change would be
very large, perhaps catastrophic, those responsible for the change must prove
that it will not do harm before proceeding. This is the reverse of the normal
situation, where those who are concerned about the change would have to
prove that it will do harm in order to prevent such changes going ahead.

For example, if the possible consequences of rapid global warming are
devastating enough, preventive measures are justified even if it is far from

certain that rapid global warming will result from current human activities.

Please discuss the following:

1) Consider whether the economic harm of measures taken now to limit
global warming could be balanced against the potentially much greater

harm for future generations of taking no action now.

2) There are also ethical questions about whether the health and wealth
of future human generations should be jeopardized, and whether it is
right to knowingly damage the habitat of, and possibly drive to

extinction, species other than humans.
3) Think that only through international cooperation will a solution be

found. There is an inequality between those in the world who are
contributing most to the problem and those who will be most harmed.
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Table 2: A timeline of agreements and commitments for action (not assessed)

Year

| Climate Conference. Climate change officially recogmzed asa senous probiem needmg an international response when
of increasing carbon dioxide levels established. |

Climate Change. The Report confirms that climate change is a reality and is supported by scientific data.

19950 First UNFCCC confereme, Governments recognized that voluntary commitments were inadequate and work started to drafta -
e at the third Conference of Parties in 1997. Second IPCC Report concludes that the balance of evidence sug-
nce on the global climate. i s Bsbiaed

: nd Po; 1 mmumemDecember,negomtnns |
continued towards an international agreemenﬁo be concluded in Copenhagen at the end of 2009 to take effectin 2012.
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