Topic 3: Evolving Atmosphere: 3.2 Atmosphere, GCC & Ozone	   Paper 1
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4 Figure 2 shows how electromagnetic radiation transfers energy in the atmosphere.

Figure 2
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4 (3)  Usethe processes involving energy transfer in the atmosphere to explain the meaning of
‘dynamic equilibrium’
[2 marks]
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4 (b)  Explain how changes in the composition of the atmosphere have caused:

4 (b) (i) more UV light to reach the ground.
[2 marks]

4 (b) (il the troposphere to become warmer.
[2 marks]

4 () Explainwhy a warming climate may cause the velocity of the Gulf Stream (North Atiantic
Conveyor) to change.
[4 marks]
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Figure 1 shows how atmospheric temperature changes up to an altitude of 60 km.

Figure 1
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2(a)  Explain the trends of temperature change with alttude in

2 (a) (i)

the stratosphere
[2 marks]

2 (a) (i) the troposphere.

[2 marks]
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2(b)  Describe two negative feedback mechanisms that resist increases in atmospheric
temperature.
[4 marks]

2(c)  Explain why there is very little water vapour in the stratosphere.
[2 marks]
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9 Figure 8 shows changes in atmospheric temperature and carbon dioxide concentrations
over the last 420 000 years using data from the Vostok ice core in Antarctica.
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9 (a)  The relationships between temperature and the processes that control atmospheric
carbon dioxide concentrations are compiex.

9 (a) (i) Explain how an increase in temperature may cause an increase in atmospheric carbon
dioxide.
[1 mark]

9 (a) (i) Explain how an increase in atmospheric carbon dioxide concentration may cause an
increase in temperature.
[1 mark]

9 (b)  Explain why the increase in the atmospheric carbon dioxide concentration since the
Industrial Revolution in the 18th Century is much less than may have been expected to
be caused by the amount of carbon dioxide released by human activities

[2 marks]
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9 ()

9 ()

Name two greenhouse gases that do not contain carbon,
[1 mark]

Explain how an increase in the temperature of the atmosphere may cause changes in
the survival and distribution of wildife.

You should answer this question in continuous prose.

Quality of Written Communication will be assessed in this answer.
[10 marks]
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.[0] Figure 5 shows the trends in atmospheric carbon dioxide concentrations and carbon
dioxide emissions as a result of human activity.
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.[4] Explain why the values for the direct measurements of carbon dioxide levels in the
atmosphere are lower than the values for emissions from human activity.
[2 marks]
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.[3] Outline one named remote sensing method that is used to measure the area of

Arctic sea ice.

[2 marks]

.[4] Explain what is meant by the term ‘tipping point in climate regulation.

[1 mark]

. [5] Figure 7 shows graphs of predicted warming produced by four computer models.
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Describe how a computer model can be tested to see if it produces accurate results.

[2 marks]
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.[0] Figure 8 shows some of the processes involved in the transfer of energy in the
atmosphere.

Figure 8
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. [1] Using the information in Figure 8, complete Table 4 by writing the appropriate letter

(A-J) for the processes identified.
Use any letter only once.
[2 marks]
Table 4
Tottor from
Process Hlauwes

Ultraviolet light absorbed by ozone
layer

Infra red light absorbed by greenhouse
gases
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. [3] Figure 10 shows the mean ozone concentration in the atmosphere over Antarctica
during a 38 year period. Lines may be added to the data points to show the standard
deviations of each mean value.

Figure 10
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Explain why adding standard deviation lines to the data points shown in Figure 10
would make it easier to assess whether the differences in the trends are statistically

significant.
[2 marks]
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.[4] Use information from Figure 10 to calculate the percentage decrease in ozone
concentration measured by ground-based surveys between 1980 and 1990.

‘Show your working. tmar
m
%

.[5] Explain how the Montreal Protocol (1987) has resulted in the change in the trend in
ozone concentration shown in Figure 10.
[4 marks]





image15.png
Figure 5 shows the trend in global sea level from 1870 to 2000.

Figure 5
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[0T5].[4] Use the information in Figure 5 to calculate the difference between the annual rates
of sea level change for the time periods 1880 to 1935 and 1940 to 2000.

‘Show your working. ek
m

difference
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[0T5].[2] Suggest reasons why there is a difference between the annual rates of sea level
change for the time periods 1880 to 1935 and 1940 to 2000, shown in Figure 5.
[3 marks]

[0]5].[3] Suggest how change in monitoring technologies has produced the reduction in
standard deviation between 1870 and 2000.
[2 marks]
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[4] Figure 6 shows graphs of predicted sea level rise produced by four computer models.

Figure 6
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Explain why it is difficult to predict future global sea levels.

[3 marks]
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Ozone (Os) depletion, caused by anthropogenic releases of CFCs, is greatest over

Antarctica.
Figure 8 shows the ozone concentration in the atmosphere over Antarctica for 1989
and 2011.
Figure 8
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El /A hole in the ozone layer occurs when ozone levels fall below 220 DU.

Use the information in Figure 8 to calculate the difference in the length of time that
the ozone hole existed in 1989 and 2011.
[1 mark]

‘Show your working.

difference months.
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[2] calculate the difference, in Dobson units, between the maximum depletion in ozone
concentrations in 1989 and in 2011.

[1 mark]
Show your working.

difference DU

[0T7].[3] Explain why seasonal variations in ozone concentration are greater over Antarctica
than over other areas of the world
[5 marks]

Extra space
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[0T7].[4] Figure 9 shows two methods that are used to estimate atmospheric ozone

concentrations.
Figure 9
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Outiine the advantages of using satellte rather than ground-based surveys to collect

data on atmospheric ozone concentrations.
3 marks]
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Monitoring concentrations of the greenhouse gas carbon dioxide is an important part
of predicting global ciimate change.

Figure 11 shows how atmospheric carbon dioxide concentrations changed between
1990 and 2016 at Cape Grim, Tasmania.

Figure 11
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[4T1].[4] Use Figure 11 to calculate the percentage increase in carbon dioxide concentration at
Cape Grim, Tasmania, between 2003 and 2011.

Show your working.
[2 marks]

[A]1].[2] Explain how positive feedback mechanisms may change the processes of global
climate change.
[4 marks]
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[4T1].[3] Evaluate the reliabilty of climate change models in predicting global climate change.
[9 marks]

Extra space
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Table 1 shows some features of the atmosphere.

Complete Table 1
Table 1
Was the gas a
Normal One natural | One human | major
s proportion of | process that | activity that | component of
gasindry | produces the | causes release | the atmosphere
air % gas ofthegas | before lfe
evolved?
Use as a low
Nittogen 7 temperature Yes
refrigerant
Use n hospitals
Oxygen 21 Photosynthesis | as breathing
gases
Aerobic | Combustion of
Carbon dioxide 004 respiration | fossilfuels
‘Anaerobic Ventilation of
Methane 0.00017 respiration | coal mines. Yes
Oxides of nitrogen 0.00005 Forest fires No
Sterilisation of
Ozone 0.000007 water No
Disposal of old
Chlorofluorocarbons Trace None fridges No

[5 marks]




