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1. Describe the general pattern you see in the graph in M4.
__________________________________________________________________________________________________________________________________________________________________________
2. There are two periods of time where global temperature is dropping. The first (1880 to 1910) was caused by excess pollution which actually blocked solar radiation from reaching the earth. When pollution was reduced the earth started to warm again except for the middle of the 19th century – explain what happened at this time and why it would reduce greenhouse warming of the earth.
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Questions
1. In M5 the concentration of Methane is 1819ppb and Nitrous oxide is 325ppb. Convert both these values to ppm (divide by 100). Compare them to the concentration of CO2 – how much more CO2 is there than methane and Nitrous oxide?
__________________________________________________________________________________________________________________________________________________________________________
2. Column 6 (far right column) in M5 indicates that Nitrous oxide is a far more dangerous greenhouse gas than either CO2 or Methane. Use your answer in question 1 to explain why CO2 is consider the “worst” greenhouse gas.
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Look at column 2 – the man made (anthropogenic) causes of these gases being in the atmosphere. What would you recommend we do to reduce the emissions of the gases? Explain why you think this.
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________
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m Early recognition of the greenhouse effect

The first indication of a greenhouse effect in the atmos-
phere caused by humans was published by Swedish sci-
entist Svante Arrhenius in 1896. He put forward the the-
ory that the increase in industrial coal combustion could
cause the atmospheric concentration of CO; to double.

The ensuing anthropogenic greenhouse effect would
lead to a global warming of 4-6 °C. However, because
Arrhenius couldn’t substantiate his theory with measure-
ments, his research attracted little public attention.

m The anthropogenic greenhouse effect

Today almost all scientists agree that the Earth’s climate
began to warm up a few decades ago, an outcome which
can only be explained by human intervention. The main
cause is the so-called anthropogenic greenhouse ef-
fect. The factors responsible are greenhouse gases, par-

ticularly carbon dioxide (CO,), which since the Industrial
Revolution has been pumped into the air in large quanti-
ties, additional to the naturally occurring concentration of
greenhouse gases.
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m Indicators of climate change

Change in the global mean temperature (year values blue, smoothing red) based on NASA data.
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(Source:Rahmstorf, . (2013): Globale Temperatur 2012.n: Spekirum SciLog’s, Kimalounge, based on NASAdata.
hitp:/jwww scilogs de/wblogs/blog/imalounge/kimadaten/2013-01 20/giobale-temperatur 2012, accessed 24 01 2014)
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m Climate-changing trace gases

According to the IPCC, the concentration of the greenhouse gases carbon dioxide, methane and nitrous oxide in our

atmosphere is higher than at any point in the last 800,000 years.
(Source:http//climate nasa gov/causas, accessed 31.01.2014)

Trace gas Anthropogenicorigin | Currentconcentra- | Annual concentra- | Proportion of Greenhouse poten-
tion (changesince | tionincrease anthropogenic al per particle,
1750, pre-industrial | (average 2003 greenhouseeffect | CO,=1
level)! 2012t (since 1750)" (over 20 years)?
carbon Combustion of fossil 393 ppm (141%) 202ppm 4% 1
dioxide (CO) | fuels, forest clear-
ance; soil erosion,
wood combustion
Methane Rice cultivation, 1819 ppb (260%) 37ppb 18% 8
(CHy) lvestock, natural gas
seepage, combustion
of biomass, landfil,
use of fossilfuels:
Nitrous oxide | Combustion of bio- 325 ppb (120%) 0.8ppb % 24
(N0) mass and fossilfuels;
use of fertiliser

ppm: parts per million; ppb parts per billion.
ppm/ppb s a relative value used to estimate,for example, the level of concentration of
centration of 393 ppm means that a volume of 1 million air particles contains 393 particles of CO

use gases in the atmosphere. An atmospheric con-

(Sources: LWMO (2013): Greenhouse Gas Bulltin. The State of Greenhouse Gasesinthe Atmosphere. Based on Global Observations through 2012;
21PCC (2013) Cimate Change 2013 The Physical Science Basis Working Group I Contribution tothe!IPCC Fifth Assessment Report, Chapter &)





