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9 (a)  Suggest how the use of Argo floats may help in understanding changes in the
characteristics of ocean curtents

(2 marks)
9(b)  Outine the diffcultes in predicting global climate change.

(3 marks)
9()  Describe the likely consequences of global climate change on the survival and
distribution of wildife

Quality of Written Gommunication will be assessed in this answer.
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(10 marks)
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5 ‘The graph shows trends in atmospheric carbon dioxide concentrations over a 12 year
period.
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5(a)  Explain why the carbon dioxide concentration fluctuates during each year.

5 (b) () Explain why the long-term trend shown by the graph is likely to change global
atmospheric temperatures.
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5 (b) (i) Name two other gases that may also change global atmospheric temperatures.

5(c)

Gas 1 .

Gas2 .
(2 marks)

Use the processes that are involved in global atmospheric temperature changes to
explain the difference between positive and negative feedback mechanisms.

(4 marks)
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6 Graph A shows the mean ozone concentrations over a research station in Antarctica
during a 35 year period. Graph B shows the same data with lines added to show the
standard deviations of each mean value.

Graph A Graph B
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Source: adapted from C Parx, The Environment, Blackwell Publishing

6 (a) Describe the trends shown by Graph A.

(2 marks)

6(b)  How does the use of the standard deviation lines shown in Graph B increase
understanding of the mean values used o draw the graphs?

(1 mark)
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6(c)  Name the group of gases released by human activities that caused the ozone depletion
sshown by the graphs, and outline the chemical reactions involved.

Gases ...

Chemical reactions

(3 marks)

6(d)  Outline the methods that have been used to control ozone depletion.

(4 marks)
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4 The table gives details of the emissions of some of the greenhouse gases, released by
human activities, which cause global climate change.

Gas (figures show % of total contribution)
Ativity co, | cH, | cres | No, |otners | Total

Fossil fuel extraction, transportand use | 43 3 )
CFC use 2 %
Blomass combustion 14 14
Rice padi fields 3 3
Livestock farming 3 3
Use of nirogen fertiisers 2
Landiil sites 1 1
Others 3| 4
Total 57| 10| 2 3] 100
4(a) () Describe how methane is released by fossilfuel use.

(1 mark)

4 () (ij) Describe the process that releases methane from rice padi fields, livestock farming and

landfil sites.

(2 marks)
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4(b)  Describe the methods that have been used to reduce the releases of methane.

(4 marks)

4(c)  Describe one pollution problem caused by CFCs which threatens human heath

(3 marks)
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9 The photograph shows part of an urban area.

9(a)  Suggest how changing the albedo of the roofs of buildings and ground surfaces in
urban areas may be used to moderate local temperatures.

(2 marks)

9 (b)  Suggest how changing the permeabiliy of urban surfaces may reduce the problems
caused by heavy rainfall

(3 marks)
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9(c)  Describe the ways that global climate change is likely to cause changes in weather
patterns and ocean currents.

Quality of Written Communication wil be assessed in this answer.
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(10 marks)




image16.png
3 The diagram shows the relationship between altitude and temperature in the
atmosphere
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3(a)  Explain the change in temperature with increasing altitude in:

3 (a) (i) the troposphere

(2 marks)

3 (a) (i) the stratosphere

(2 marks)
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3(b)  Explain why there is very litie water vapour in the stratosphere.

(1 mark)

3 (¢) (i) Outine the natural chemical reactions involving the different forms of oxygen that take
place in the stratosphere.

(2 marks)

3 (¢) (ii) Explain how these reactions are affected by human activities.

(3 marks)




image18.png
4 The map shows some areas of Eastern England at risk of flooding if sea level rises.

Key

[ Flood risk
area

4z

4(a)  Outline two reasons why global climate change may cause sea level to rise.

L

(2 marks)

4(b)  Suggest how coastal areas that are high enough to avoid flooding may stil be
threatened by sea level rise.

" (1 mark)
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4(c)  Explain why it may be difficult for species displaced by a rise In sea level to colonise
new habitats

(3 marks)

4(d)  Explain how a positive feedback mechanism may affect global climate change

(4 marks)
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5 The graph shows the refationship between temperature and the moisture-holding

capacity of air
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5(a)  Describe the graph
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(2 marks)
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5(b)  Use the graph and maps to explain why much of the west coast of South America:

5 (b) (i) is normally a desert

(2 marks)

5 (b)

experiences floods in EI Nifio years.

(2 marks)
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5(c)  Explain why a rise in temperature may cause the velocity of the Gulf Stream (North
Atlantic Conveyor) to decrease.

(4 marks)
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2 The table shows details of the atmosphere of the Earth, Mars and Venus.

Atmospheric feature | Unit | Earth with life | C2rth iftherehad |y oy s
never been life

Surface temperature | °C 14 215 23 467
Albedo % ES 20 15 7
Atmospheric pressure | - E E 0007 | @
at surface

co, 0.038 a7 923 %5
N, % dry 78 19 27 34

air
0, 21 Trace 013 00

2(a)  Use the table to suggest why:

2 (a) (i) the Earth with life is so much cooler than if there had never been life

(1 mark)

the Earth, if there had never been life, would have been so much warmer than Mars.

(1 mark)

2(b)  Explain why the carbon dioxide levels in the Earth's atmosphere have dropped so much
since life developed

(2 marks)
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2(c)  Describe the process occurring in the Sun which provides energy for all planets in the
solar system

(3 marks)

2(d)  Explain whylttle of the ultraviolet radiation from the Sun that arrives at the Earth's
atmosphere reaches the Earth’s surface.

(1 mark)
2(e)  Outline two ways in which human activities alter the albedo of the Earth.

1

(2 marks)
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3(@)

3 (b)

3 ()

The graph shows the global trend in stratospheric ozone concentrations

310
Ozone 300
concentration/
Dobson  290-
Units
280

1990 1995 2000 2005 2010
Year

Describe the trends shown by the graph.

(3 marks)

Use the graph to explain how the timing and frequency of data collection can affect the
validity of the results.

(1 mark)

Name the main group of substances that has caused ozone depletion

(1 marig
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3 (d) Outline the chemical reactions that can cause ozone depletion.

(2 marks)

3(e)  Describe the methods that have been used to tackle ozone depletion

(3 marks)
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s The graph shows the lowest ozone concentrations over Antarctica using satellite
surveys between 1980 and 2008.
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Source: NASA: http:/imacuv gsfc nasa goviimages/Ozhole_Minimum_grah JPG

6(a)  Explain why there is concern about ozone depletion

(2 marks)

6(b)  Describe how the release of chiorofiuorocarbons (CFCs) has caused ozone depletion

(3 marks)
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6(c)  Explain why, even if the Montreal Protocol agreement is successful. it will be many
Years before ozone depletion is no longer a problem.

(1 mark)
6(d)  Describe how CFC emissions have been reduced by:

6 (d) (i) the better disposal of waste CFCs

(2 marks)

6 (d)

the replacement of CFCs with altemative materials.

(2 marks)
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8 The table shows some features of the atmosphere.

8(a)  Complete the table

One human activity
cas Mean proportion of | One natural process | o M3l 30
gas in dried air/% | that produces the gas
of the gas
s Use as a low
temperature refrigerant
Hospital breathing
Oxygen 21 Photosynthesis pabe
Combustion of fossi
Acrobi t
0038 robic respiration o
Methane 0.00017 Coal mine ventiation
0 Power station coolin
(removed when airis |  Evapotranspiration 9
e towers

(5 marks)

8(b)  Sketch graphs to show how the atmospheric concentration of carbon dioxide over a
grassiand in the UK changes during

8 (b) (i) a 24 hour period

co,
concentration

06:00 1200 18:00 2400
Time of day
(2 marks)
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12 month period.

co,
concentration

January April July October  December
Month

(2 marks)

8(c)  Explain how the timing of data collection should be planned in any study where
readings vary with time.

(1 mark)
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9(a)  Explain why it is difficult to predict the effect of increasing levels of greenhouse gases
on the global climate:

(3 marks)
9(b)  Name two greenhouse gases that do not contain carbon.
1
2
(2 marks)
9(c)  Describe how global climate change is likely to affect the survival of wildife.

You should answer this question in continuous prose.
Quality of Written Gommunication will be assessed in this answer.
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1(a)  The diagram shows the structure of the atmosphere.

Complete the diagram by adding the correct labels from the list below.

Troposphere
Lithosphere
Stratosphere
Mesopause
Tropopause
Stratopause
Temperature
Atmospheric pressure
Ozone concentration

Altitude/km

10

Mesosphere

Temperature, atmospheric pressure

(3 marks)
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1(b)  Outline the process that releases energy in the sun.

(2 marks)
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9(a)  Whatis the difference between ozone depletion and global climate change in the

following?

9 (a) (i) Type of radiation involved

9 (a) (ii) Layer of the atmosphere in which radiation is absorbed

9 (a) (iii) Direction of travel of the radiation that was absorbed

9 (a) (iv) Involvement of CFCs

9 (a) (v) International agreements that aim to reduce the problems

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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9 (b)  Describe the ways in which positive and negative feedback mechanisms may alter the
processes of global climate change:

You should answer this question in continuous prose.
Quality of Written Communication will be assessed in this answer.
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(10 marks)
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Table 1 shows some details of six atmospheric gases

Complete Table 1

[5 marks]
Table 1
Mean Example of | Example of | Example of
concentration | major natural | human activity | process that
Gas in dry processthat | thatcauses | causes large
atmosphere /% | produces the | increased | releases due to
gas atmospheric | human activity
concentration
Carbon Aerobic Transport
dioxide respiration
Nitrogen 7 None None
Stratospheric | 0.000007 Interaction of None None
ozone oxygen and UV
light
Breakdown
Tropospheric | Up o 0.00004 in | No significant | Use of vehicles |  of NO, and
ozone urban areas releases powered by reaction of
petrol (or diesel) | - products with
oxygen
Oxygen 2 None None
Methane 000017 Anaerobic Anaerobic
digestion by digestion by
bacteria bacteria
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7 Figure 7 shows changes in the concentration of chlorine in the stratosphere between
1970 and 2010.

ure 7

30

20

Stratospheric |
chlorine/ppb '

10

09,
1970 1980 1990 2000 2010

Year

7(a)  Explain why an increased chlorine concentration in the stratosphere is a threat to
human health
[2 marks]

7(b)  Suggest why the chlorine concentration in the sratosphere rose.
[2 marks]
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7(c)  Describe the human actions that have resulted in declining chiorine concentrations.
[6 marks]
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6 (a)  Explain why the following properties of water are important for living organisms.

6 (a) (i) Change in state between solid, liquid and gas
[2 marks]

6 (a) (i) High heat capacity
[2 marks]

6 (a) iii) Anomalous expansion when cooling
[2 marks]
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6 (b)  Explain how the ocean current, the North Atlantic Conveyor, may be affected by
fising atmospheric temperatures.
[4 marks]
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Figure 6 shows some features of energy processes in the atmosphere.

Alitude/km

10-

Figure 6

Stratosphere
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8@

8 (b)

Complete Table 2 by selecting letters from Figure  that best match the description.

Table 2

Description

Letter from Figure 6

Absorption by CO,

Absorption of UV light by ozone

Conversion of visible light to heat

Emission of infra red

Reflection of visible light by clouds

Explain why it is difficult to monitor changes in the atmosphere caused by

human activities.

[5 marks]

15 marks]
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Figure 7 and Figure 8 show carbon dioxide concentrations and changes in
atmospheric temperature during the last 450 000 years.

Figure 7

Carbon dioxide concentration

004

003

Concentration
of carbon dioxide 0.02-
in atmosphere/%

001

000
450 400 350 300 250 200 150 100 50 O

‘Thousands of years before present

Figure 8

Changes in atmospheric temperature

Changein
atmospheric O
temperature/"C.

-10
450 400 350 300 250 200 150 100 50 0O
Thousands of years before present
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9 (a)  Using information from Figure 7 and Figure 8, draw a line on Figure 9 to show
the general relationship between carbon dioxide concentration and atmospheric
temperature.

[t mark]

Figure 9

Atmospheric:
temperature

Carbon dioxide concentration

9(b)  Thelink between carbon dioxide concentration and atmospheric temperature is
complex, involving many processes and feedback mechanisms.

9 (b) (i) Explain why an increase in carbon dioxide concentration can cause the temperature of

the atmosphere to change.
[1 mark]

9(b)

Explain why an increase in the temperature of the atmosphere can cause the carbon
dioxide concentration to change.
[1 mark]




image47.png
9(c)  Outline the different roles that chlorofluorocarbons (CFCs) play in

9(0)

global climate change
[1 mark]

ozone depletion
[1 mark]

9(d)  Describe the methods that may be used to reduce atmospheric concentrations of
greenhouse gases

You should answer this question in continuous prose.
Quality of Written Communication will be assessed in this answer.
[10 marks]
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1(a)  Figure 1 shows the structure of the atmosphere.

1.(a) (i) Complete Figure 1 by adding the correct labels from the list below:
[2 marks]
Troposphere
Lithosphere
Stratosphere
Mesopause
Tropopause
Stratopause

Figure 1

Mesosphere

50

Altitude/km

Ground level-———————————————————»
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1 (a) (i) Draw a line on Figure 1 to show how temperature changes with increasing altitude
up 10 50 km

Start your line at point Z on the x axis.
11 mark]

1(b)  Outiine two ways in which the atmosphere s heated by electromagnetic radiation.
[2 marks]
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2 Figure 2 shows changes in the area of the Antarctic ‘0zone hole’ where
stratospheric 0zone concentrations drop below 220 Dobson Units.

Figure 2
30
2 3
Area of
Antarclic o
“ozone hole/
10°km?
10
5

el : H
1975 1980 1985 1990 1995 2000 2005 2010
Year

2(a)  Describe how the release of Chiorofluorocarbons (CFCs) has resuited in ozone
depletion.
[2 marks]

2(B)  Wnyis ozone depletion a threat to human health?
[2 marks]
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2 ()  Outline how CFC use has been reduced by the introduction of:

2(c) (i) altemative materials
[2 marks]

2 (c) (i) atemative processes.
[2 marks]

2(d)  Suggest why the Montreal Protocol has been more effective at controlling CFC
emissions than the Kyoto Protocol has been at controlling greenhouse gas emissions.
[2 marks]
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4 Monitoring concentrations of the greenhouse gas carbon dioxide is an important part of
predicting global climate change.

Figure 4 shows how atmospheric carbon dioxide concentrations changed between
1960 and 2014 at Mauna Loa, Hawali

Figure 4

400

Carbon dioxide
concentration/ 360
ppm

320

1960 1970 1980 1990 2000 2010
Year

4(a)  Suggest how the timing of sample collection should have been planned to make sure
the trends shown in Figure 4 were observed
[2 marks]
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4 (v)

4 ()

Outline how human activities increase the atmospheric concentrations of two other
named greenhouse gases
[4 marks]

Gas 1

Gas 2

Plans to reduce anthropogenic cimate change need accurate predictions of how the
climate i likely to change in the future.

Explain why it is difficult to make accurate predictions of future changes in climate.
[4 marks]
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1 The table shows some features of the atmosphere.

Complete the table.

Gas Normal % | One natural One human Was gas
of process that activity that | present in early
gasindry | releases gas | causes release of | atmosphere
air the gas before life
evolved?
Nitrogen 78 Dentrification of | Use as a low Yes
nitrates temperature
refrigerant
Oxygen 21 Photosynthesis | Hospital breathing
gases
Carbon dioxide 0038 Respiration Yes
Methane 0.00017 Coalmine ventiation Yes
Oxides of nitrogen 0.00005 Forest fires No
Chiorofluorocarbons | Trace: Not produced Old aerosols
naturally and disposal of
refrigerators
Ozone 0.000007 Photolytic Water sterilisation No

reactions
involving oxygen

5 marks)
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Figure 1 shows how atmospheric temperature changes up to an altitude of 60 km.

Figure 1

Stratopause

Altitude/km  30-
2
10
0
-100  -80 60  -40 0
“Temperature/
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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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]
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4 Figure 3 shows mean atmospheric 0zone concentrations over Antarctica during October
in two different years,

Figure 3

35
0
2
20

Atitude / km

15

10

0 50 100
Ozone concentration / % of maximum

4 (a)  Useinformation from Figure 3 to identity which of the following shows the most severe

ozone depletion.
[ mark]
Tick (+) one box.

Year A from 4-11 km

Year A from 14-22 km

Year B from 12-26 km

Year B from 27-31 km

4 (o) Explain how ozone depletion threatens humans through
[4 marks]

its impact on human health

harm caused to other living organisms,
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Figure 4 shows changes in ground level UVB radiation and in ozone concentration over
Antarctica during a two-month period.

Figure 4
340

2700

2600 320
uve 200 300
radiation Ozone
atground o400 concentration /
level / 280 Dobson units
Mwm-2

2300

2200
240

2100

December 1987 ' January 1988

UVB radiation at ground level
=== Ozone concentration

4 (c)  Explain the relationship between UV radiation at ground level and ozone concentration
in Figure 4
[3 marks]

4 (d)  Explain how the use of one named new material has reduced CFC use.
[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.

Figure 8

380 4

340 ;
Carbon
dioxide 300 _p Vartation
concentration 4 fomne
/ppm .

W 0  (1960-1990)
=8¢
220 I
180 10
460 350 300 260 200 150 100 50 0
Koy Time before present / thousands of years
— Temperature variation
Carbon dioxide concentration

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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4 Figure 2 shows how electromagnetic radiation transfers energy in the atmosphere.

Figure 2

Radiated to space

‘Absorbed— Chemical energy

v Reflected

d

» Absorbed

Reflected /

\\ Absorbed —+ :m

Earth's surface

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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4 The diagram shows how electromagnetic radiation transfers energy in the atmosphere.
Solar energy
Radiated
to
space
Absorbed——»Chemical energy

Reflected

Absorbed ——» Heat

Absorbed——Heat

Reflected

Reradiated

Absorbed——»Heat
Earth's surface

4(a)  Explain how a change in the composition of the atmosphere may cause:

4 (a) (i) the troposphere to become warmer

(2 marks)
4 (@)

more UV light to reach the ground

(2 marks)
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(a)  For ozone depletion and global climate change, state the differences in the following

(3) (i) types of electromagnetic radiation involved

[1 mark]
(@) (i) direction of ravel of the radiation involved

[1 mark]
(3) (il ayer of the atmosphere in which the radiation is involved

11 mark]
(3) (iv)involvement of CFCs

[1 mark]

(@) (v) international agreements intended to reduce the problems,

[1 mark]





image66.png
9 (b)  Describe the methods that may be used to reduce releases of greenhouse gases by
human activiies

You should answer this question in continuous prose.

Quality of Written Communication will be assessed in this answer.
110 marks]
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Extra space
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4 (a) (iil) less visible light to reach the ground,

(2 marks)

4(b)  Use the processes involving energy in the atmosphere to explain the meaning of
‘dynamic equilbrium’

(2 marks)

4(c)  Explain how a negative feedback mechanism may help to minimise the warming of the
atmosphere.

(2 marks)
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The diagram shows the operation of Argo floats that have been used to monitor deep
ocean currents since 2000. Each float spends many weeks submerged at a depth
of 2000m, returning to the surface every 10 days to transmit ts position and the data
collected

Not to scale

Source: Southampton National Oceanography Centre

The map shows the position of the Argo floats on one day in 2009.
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Source: Argo, hi//wwiw.argo.nef




