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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.

Change 2
in surface
temperature/
b ,

Figure 7
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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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.[2] Figure 9 shows two methods that are used to estimate atmospheric ozone
‘concentrations.

Figure 9

A helium balloon that carries an ozone
monitor being released over Antarctica.

An ozone monitoring instrument is
carried by the Aura satellite.

‘Suggest one advantage of using satelites rather than research balloons to carry the
monitor that collects data on atmospheric ozone concentrations.
[1 mark]




image9.png
. [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]
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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
A ground-based device monitors
The UARS satellite carries a ozone concentrations in the
device for monitoring ozone. atmosphere over Antarctica.

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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.[A] Explain the role of chlorofluorocarbons (CFCs) in the depletion of stratospheric:
ozone (0y).
[3 marks]

. [2] Figure 9 shows the concentration of ozone and chiorine in the stratosphere of the
Southern Hemisphere during September 1994.

Figure 9
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Use information from Figure 9 and your own knowledge to explain why the
concentration of chlorine (CI) in the stratosphere is higher at 70°S than at 65°S.
[2 marks]
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[A10]. [0] Figure 12 shows changes in the area of Arctic ice in the sea.

Figure 12
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L[] Use information from Figure 12 to calculate the difference in mean annual change in
ice area between 1980 to 1996 and 1996 to 2012.
[2 marks]
Show your working

Difference =

.[2] Use details of named technologies to explain how satellite surveys are used to
collect reliable data about changes in the mass of ice on the Earth's surface.
[4 marks]
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.[3] Explain why it s difficult to accurately predict future changes in the amount of ice on
land.
[9 marks]

Extra space
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. [0] Table 2 shows the carbon storage in trees and dead organic matter of three areas of

forest.
Table 2
Mangrove Temperate | Tropical
forest broadieaf rainforest
forest
;r:':! fiving biomass/ 4320 2297 1558
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‘Carbon content of wood

/ 49.0 485 482
9% of dry biomass

.[4] Use information from Table 2 to calculate the mass of carbon dioxide that would be
released if the trees from 25ha of mangrove forest were cut down and then burnt.

Atomic masses: C = 12,0 = 16.
[3 marks]

Show your working

Mass of CO,
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.[2] Mangroves cover only 0.7% of tropical forest area, yet mangroves are thought to
‘account for around 10% of the total carbon emissions caused by tropical
deforestation.

‘Suggest why the deforestation of mangroves results in higher carbon emissions than
the deforestation in other areas of tropical forest.
[2 marks]

.[3] The suitability of mangrove forests as nursery areas for fish is affected by water
turbidity.
Describe one method that may be used to collect representative data on water

turbidity in mangroves.
15 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.

Figure 5
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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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.[2] Figure 6 shows two maps of the sea ice present on the Arctic Ocean in September
1982 and September 2008.

Figure 6

This loss of sea ice area was greater than had been predicted by computer models.

Describe how a positive feedback mechanism may have contributed to the change in
the area of sea ice i the Arctic Ocean.

[3 marks]





