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Materials 
For this paper you must have: 
• a pencil 
• a rubber 
• a ruler. 
You may use a calculator. 

Instructions 
• Answer all questions in Section A. 
• Answer either Question 2 or Question 3 or Question 4 in Section B. 
• Answer either Question 5 or Question 6 in Section C. 

Information 
• The total number of marks available for this paper is 120. 
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Section A 
 

Water and carbon cycles 
 

Answer all questions. 
 
 
 
0 1 . 1 Explain the concept of dynamic equilibrium in relation to the water cycle.  

[4 marks]    
    
    
     

     

     

     

     

     

     

 
 

Question 1 continues on the next page 
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Figure 1 represents data from a climate model for Africa.  The map shows how rainfall 
totals are expected to change in Africa by 2099 compared with 1986−2005 averages.  
The graphs show predictions for rainfall change by month between 2080 and 2099, 
compared with average rainfall taken from 1986−2005. 

Figure 1 

This source has been removed due to third-party copyright restrictions.
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0 1 . 2 Using Figure 1, analyse projected rainfall change in Africa. 
[6 marks]     

     
     

     

     

     

    
 

 
 

     

     

     

     

     

     

     

 
 

Question 1 continues on the next page 
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0 1 . 3 Using Figure 2 and your own knowledge, assess the natural and human induced 
causes of the 2005 flood in Carlisle. 

[6 marks] 

Figure 2 

This source has been removed due to third-party copyright restrictions.
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0 1 . 4 Assess the extent to which there are inter-relationships between processes in the 
water cycle and factors driving change in the carbon cycle.  
  [20 marks] 
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END OF SECTION A 
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Section B 
 

Answer one question. 
 

Answer either Question 2 or Question 3 or Question 4. 
 
 
Question 2 Hot desert systems and landscapes 
 
0 2 . 1 Outline the impact of temperature variation on weathering processes in hot deserts. 

 [4 marks] 
 

    

     

     

     

     

     

     

     

     

 
 

Question 2 continues on the next page 
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Figure 3a and Figure 3b show temperature data for the Sahara Desert and the 
Sonoran Desert. 

Figure 3a 

Summer average temperatures in the Sahara Desert 1955–2010 

Figure 3b 

Summer average temperatures in the Sonoran Desert 1955–2010 

This source has been removed due to third-party copyright restrictions.

This source has been removed due to third-party copyright restrictions.
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0 2 . 2 Using Figure 3a and Figure 3b, compare the temperature variations for the Sahara 
Desert and the Sonoran Desert. 

 [6 marks] 

Question 2 continues on the next page 
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0 2 . 3 Using Figure 4 and your own knowledge, assess the benefits of the shelterbelt 
system in combatting desertification. 

[6 marks] 

Figure 4

This source has been removed due to third-party copyright restrictions.
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0 2 . 4 Assess the relative importance of the roles of water and wind in shaping desert 

landscapes.  
[20 marks] 
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Question 3 Coastal systems and landscapes 
 
0 3 . 1 Explain the concept of the sediment cell. 

[4 marks] 
 

   

    
 

     

     

     

     

     

     

     

 
 
 

Question 3 continues on the next page 
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   Figure 5 shows data relating to coastal flooding in Great Britain.  The investigation is 

trying to determine whether any stretch of the coastline of Great Britain may be more 
or less susceptible to coastal flooding.  The 96 most severe floods have been 
analysed. 
 
The coastlines have been split into four broad categories:  north west, north east, 
south west and south east. 
 
This is the null hypothesis:  there is no significant difference in the location of the 
worst floods to affect Great Britain. 
 
Below is a partly completed Chi-squared test. 
 

 
    

Figure 5 
 

 North west North east South west South east Total 

O 22 16 38 20 96 

E 24 24 24 24 96 

O −E −2 −8 14 −4 - 

(O− E)2
 4 64  16 - 

(O− E)2

E
 

    0.17  8.17       0.67 𝑥𝑥2 = 

 

 
O – Observed frequencies 
E – Expected frequencies 
 

 
    

Figure 6 
 
Critical values for Chi-squared with 3 degrees of freedom. 
 

Degrees of freedom Significance level 
0.05   0.01 

3 7.82 11.34 
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0 3 . 2 Complete Figure 5 and interpret your Chi-square result using Figure 6. 

 
 [6 marks] 

    

     
     

     

     

     

     

     

     

     

     

     

     

     

 
 

Question 3 continues on the next page 
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0 3 . 3 Using Figure 7 and your own knowledge, assess the role of mass movement upon 
the development of this area of the Holderness coastal landscape. 

[6 marks] 

Figure 7 

Holderness is overlaid with unconsolidated glacial deposits which lie on top of chalk. 
The landscape is dominated by deposits of till, boulder clays and glacial lake clays.  
The glacial deposits form a continuous lowland plain.  Rainfall is below national 
average but the area is prone to heavy storms. 

This source has been removed due to third-party copyright restrictions.
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0 3 . 4 ‘No amount of coastal intervention by people can halt the natural processes which 

continue to present potentially serious risks to coastal communities now and even 
more so in the future.’ 
 
To what extent do you agree with this view? 
  [20 marks] 
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Question 4  Glacial systems and landscapes 
 
0 4 . 1 Explain the development of warm based glaciers. 

[4 marks] 
 

   

    
     

     

     

     

     

     

     

 
 

Question 4 continues on the next page 
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Figure 8 shows the location of three US glaciers.   

Figure 9 shows the change in their size (mass balance) between 1958 and 2005.  

Figure 10 shows the cumulative impact of the annual change in mass balance within 
the three glaciers. 

  Figure 8 

This source has been removed due 
to third-party copyright restrictions.

  Figure 9 

This source has been removed due to 
third-party copyright restrictions.
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0 4 . 2 Using Figures 8, 9 and 10, compare the differences between the glaciers. 
 [6 marks] 

Figure 10 

This source has been removed due to third-party copyright restrictions.
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Figure 11 and Figure 12 show information about the active layer and ground 
temperature in Svalbard, which is within the Arctic Circle.  Figure 13 provides further 
information about the island of Svalbard. 

Figure 11 

Figure 12 

This source has been removed due to third-party copyright restrictions.

This source has been removed due to third-party copyright restrictions.



27 
  

   

Specimen material 
 
 Turn over  

 

 

    

Figure 13 
 

All buildings in the Svalbard settlements are built on piles driven into the permafrost, 
and roads, bridges, airports and other infrastructure are also constructed on 
permafrost.  In addition, the permafrost is essential for stabilising steep mountainsides. 
There are also ramifications for natural vegetation.  The most important consequence 
of the warming and thawing of the permafrost is, that large volumes of greenhouse 
gases, like CO2 (carbon dioxide) and CH4 (methane), may be released if ever deeper 
layers of the permafrost thaw.  These gases have been kept out of the atmosphere 
because the organic carbon has been frozen in the ground. 

 

 
 
0 4 . 3 Using Figure 11, Figure 12, Figure 13 and your own knowledge, assess the potential 

impact of these data upon this area. 
 [6 marks] 

    

     

     

     

     

     

     

     

     

     

     

     

     

 
 

 
Question 4 continues on the next page 
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0 4 . 4 Assess the relative importance of water and ice in the development of landscapes of 

glacial deposition. 
[20 marks] 
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END OF SECTION B 
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Section C 
 

Answer one question. 
 

Answer either Question 5 or Question 6. 
 
 
 
Question 5 Hazards 
 
0 5 . 1 Outline processes which lead to the formation of fold mountains. 

[4 marks] 
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Question 5 continues on the next page 
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0 5 . 2 Figure 14 and Figure 15 show information about an ash cloud following the eruption 
of an Icelandic volcano in 2010. 

Figure 14 

This source has been removed due to third-party copyright restrictions.
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Using Figure 14 and Figure 15, assess the scale of the eruption. 
 [6 marks] 

Figure 15 

This source has been removed due to third-party copyright restrictions.
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0 5 . 3 To what extent do you agree that seismic events will always generate more 
widespread and severe impacts than volcanic events? 

[9 marks] 
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0 5 . 4 Assess the importance of factors in globalisation in supporting the response to 
major seismic hazards. 

 [9 marks] 
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0 5 . 5 ‘The Disaster Response Curve (The Park Model) has contributed to improved 
understanding and therefore management of the impact of tropical storms.’ 
 
To what extent do you agree with this view? 

 [20 marks] 
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Question 6  Ecosystems under stress 
 
0 6 . 1 Explain the concept of sub climax in succession. 

[4 marks] 
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Question 6 continues on the next page 
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Figure 16 shows the temperature and precipitation associated with different world 
biomes.   

Figure 17 shows information about productivity in various ecosystem types. 

Figure 17 

Figure 16 

This source has been removed due to third-party copyright restrictions.

This source has been removed due to third-party copyright restrictions.
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0 6 . 2 With reference to any two biomes shown in Figure 16 and Figure 17, analyse the 
relationship between climate characteristics and natural vegetation.  

[6 marks] 
    

     
     

     

     

     

     

     

     

     

     

     

     

     

     

 
 
 

Question 6 continues on the next page  
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0 6 . 3 With reference to a tropical rainforest, evaluate the role of governance in 
environmental management. 
  [9 marks] 
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0 6 . 4 Analyse the role of nutrient cycling within a hydrosere or lithosere that you have 
studied. 

 [9 marks] 
    

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



44 
 

   

Specimen material   
 

0 6 . 5 ‘It is impossible to achieve economic development within marine ecosystems whilst 
adhering to the principles of sustainability.’ 
 
To what extent do you agree with this view? 
 [20 marks] 
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END  OF  QUESTIONS 
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