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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1270 2.5 1.7 7 36.3 99.6
2 1270 3.7 2.4 10 37.3 99.6
3 290 8.8 4.7 18 48.9 22.8
4 977 8.3 3.9 18 46.1 76.6
5 1273 4.5 1.7 8 56.3 99.8
6 1257 4.2 2.2 9 47 98.6
7 1016 7.5 4.1 18 41.5 79.7
8 250 10.9 4.3 18 60.4 19.6
9 882 14.2 5.5 26 54.7 69.2

10 384 13.8 5.6 26 53.2 30.1
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Question 4


The tropical rainforest is the most biodiverse biome on the Earth, housing around 


two thirds of the world’s animal species and over half of plant species. They are 


located between the Tropics of Capricorn and Cancer, usually on the Equator. These 


include the Indo-Malaysian rainforest and the Congo Basin, but the largest of them all 


is the Amazon in South America. Rainforests have an unusual climate which causes 


interesting variation in the mass of carbon stores and their distribution. 


The main carbon store by far in the tropical rainforest is the biomass. This is the 


layers of plants and biotic matter such as trees, shrubbery and leaves. These are so 


abundant in the tropical rainforest because of its ideal conditions. Firstly, light is 


shared between the plants in an unequal way causing five distinct layers to form, 


each on getting more sunlight than the one below it. The emergent layer gets the 


most sunlight, allowing growth of up to 30 metres with many trees exceeding this. On 


the one hand, shrubbery rarely grows 1 metre tall. Furthermore, the average 


temperature of 25-30 degrees C, combined with 90% chance of rainfall of over 


300mm creates perfect environment for plants to thrive and grow. This massive 


amount of biomass can therefore sequester carbon, allowing it to store over 300 


gigatonnes worldwide. 


On the other hand, the litter is much smaller. The litter includes things like twigs, 


leaves and any other fallen biomass this is yet to decompose. Much of the rainforest 


is evergreen, meaning it does not produce much litter. However, the active nature of 


the tropical rainforest means litter can be created through animal activity, 


deforestation and extreme rainfall. This litter still stores carbon, though, and as 


much if it is still alive, respiration can occur, and therefore carbon can sequest into 


the litter. 


Once decomposition begins in the tropical rainforest, the litter becomes soil. This is 


the smallest carbon store in this biome, as the incredibly biotic nature of the biome 


means decomposition happens quickly with microbes making haste of the process. 


Furthermore, once the litter is decomposed to soil, it becomes abiotic, holding in 


less carbon. Tropical rainforests are also fairly ‘shallow’ biomes with soil stores not 


going as deep as other biomes, such as coniferous forests which create heaps of litter 


in the form of pine needles. Furthermore, this area gets the least sunlight, promoting 


the least growth and photosynthesis. 


Therefore, a range of factors cause variation in the size of the tropical rainforest 


carbon stores, but most important is the light, temperature and weather conditions 


which promote so much enhanced growth in the biomass portion of the biomes, the 


largest carbon storage. 
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2.	 (a)	 Suggest how climate change can impact feedback loops between the water and carbon 
cycles in areas such as those shown in Figure 2.	 [5]


	 (b)	 Describe the relationship between recent increases in the atmospheric carbon store and 
the energy budget.	 [5] 


Either


3.	 Assess the effectiveness of recharging aquifers to address the deficit within the water cycle.
	 [18]


Or 


4.	 Examine reasons for variations in the size of carbon stores in either the tropical rainforest or 
temperate grassland biome.	 [18] 


Figure 2: Permafrost in the Canadian Arctic
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Question 7 


Rural-urban migration is the movement from countryside areas to nearer the city, usually 


in search of employment and higher wages. This is as a result of different push factors 


away from rural area, and pull factors towards cities and overall, a search for a higher 


quality of life. This is increasingly popular in developing countries. 


One major cause of this is unemployment in rural areas. Rural areas usually depend on 


primary industry, such as mining and farming. In recent years, much of this has become 


automated, with the introduction of irrigation and the combine harvester, requiring less 


manpower. Therefore, unemployment in this industry occurs, and people migrate to 


urban areas in search of secondary and tertiary jobs where there is more money for less 


work. Closures of rural businesses also occurs; an example of this is the closure of the 


coal mines in the Welsh Valleys under the jurisdiction of Margaret Thatcher. 


Subsequently, many migrated to the more urban ‘Tiger Bay’ in Cardiff to find 


employment. 


Another important push-factor from rural areas is the desire for better healthcare and 


education. Cities can provide this due to the foreign direct investment from 


multinational corporations that have HQs in the city. Therefore, families will move to 


ensure a more promising future for their children, as well as better healthcare for older 


members of the family. Cities also have world leading universities that attract younger 


generations, leaving behind an ageing population in the rural areas. Competitive nature 


then causes more people to want to success in life and move to the city. This is therefore 


an incredibly important cause for the rural-urban shift, as this will create further 


unemployment rurally as an older generation is left behind. 


Rural-urban migration in current times is also easier than it has ever been, due to 


transport links that direct people cheaply and easily to the inner city. For example, 


India’s advanced train line creates an easy route for a family in rural India to make it to 


Mumbai. Increased internet access also allows people to see what the city is like, with 


glorified views on social media apps like Instagram creating false ideas. This cause may 


not be as important now, but with the rate of development of technology, it will in the 


future. 


In conclusion, a variety of causes are definitely important with no one cause being a 


significant driving factor. Even though unemployment as a result of mechanisation is a 


huge push factor for rural areas, there will always be a pull factor of better education 


and healthcare and other amenities in urban areas, and transport allows for this move to 


easily be made; therefore, all factors have importance. 



melanie

Inserted Text



melanie

Inserted Text



melanie

Inserted Text



melanie

Inserted Text












 


 


 


 


 


 


 


 


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


3 








 


 


 


 


 


 


 


 


 


 


 


  


4 








© WJEC CBAC Ltd. 14 


7. Examine the relative importance of different causes of rural-urban 
migration in developing countries.  
 
Content: 3.2.5 A
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Indicative content 
 
This question requires candidates to demonstrate their ability to develop a sustained line of reasoning 
which is coherent, relevant, substantiated and logically structured. 
The indicative content is not prescriptive, and candidates are not expected to cover all points for full 
marks. Credit other valid points not contained in the indicative content. 
 
AO1 
AO1 content encompasses knowledge and understanding of the causes of rural-urban migration in 
developing countries. Development of this may include:  
 
Push factors in rural areas, including: 


• mechanised agriculture resulting in the need for fewer agricultural labourers as a result of land 
reforms and population growth 


• subsistence farmers and indigenous herders who are unable to prove that they own their land are 
forced to relocate as a result of land grabs by MNCs and cash cropping agribusiness 


• the displacement of indigenous peoples by global systems: rural dwellers are increasingly 
connected by inexpensive mobile devices resulting shared knowledge and perceived opportunities 


• transport improvements such as the Trans-Amazonian highway have reduced ‘intervening 
obstacles’ to migration 


Employment pull factors resulting in millions of people moving from rural to urban areas, particularly in 
Asia, South America and increasingly in Africa, including: 


• the ‘global shift’ has resulted in global supply chain growth in EPZs and has created many new work 
opportunities in cities 


• MNCs based in developed countries and emerging economies move their factories and back-office 
functions to lower-wage locations 


• MNCs also outsource work to foreign companies where wages are very low 
 
AO2 
Candidates demonstrate application of knowledge and understanding through an assessment of the 
most/least significant cause. Responses may include: 
 


• Examination of the relative importance of a range of push factors as drivers of rural-urban migration 


• Examination of the relative importance of a range of pull factors as drivers of rural-urban migration 


• Examination of the relative importance of pull factors vis à vis pull factors as drivers of rural-urban 
migration 


 
Marking guidance 
 
Near the upper end, answers that score highly at will show application of knowledge and understanding 
by evaluating complex, inter-related push and pull factors  
 
Responses in the middle range will show some application of knowledge and understanding to provide 
some evaluating and synthesis and may draw partially supported conclusions. 
 
Near the lower end, responses provide very limited application of knowledge and understanding of the 
causes of rural-urban migration. 
 
Credit other valid approaches. 
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Award the marks as follows: 


 AO1 (10 marks) AO2.1c (8 marks) 


Band 
Demonstrates knowledge and understanding 
of the causes of rural-urban migration in 
developing countries 


Applies knowledge and understanding to 
examine the causes of rural-urban migration 
in developing countries. 


3 


7-10 marks 
Mostly accurate knowledge and 
understanding of the causes of rural-urban 
migration in developing countries. 
 
Developed exemplification. 
 
Spelling, punctuation and grammar used with 
a high degree of accuracy. 


6-8 marks 
Well-developed and structured examination 
of the causes of rural-urban migration in 
developing countries. 


2 


4-6 marks 
Partial knowledge and understanding of the 
impact of the importance of the causes of 
rural-urban migration in developing countries. 
 
Generalised exemplification. 
 
Spelling, punctuation and grammar used with 
a reasonable degree of accuracy. 


4-5 marks 
Partial or unbalanced examination of the 
causes of rural-urban migration in developing 
countries. 


1 


1-3 marks 
Limited knowledge and understanding of the 
importance of the causes of rural-urban 
migration in developing countries. 
 
Limited exemplification. 
 
Spelling, punctuation and grammar used with 
limited degree of accuracy. 


1-3 marks 
Limited examination of the causes of rural-
urban migration in developing countries. 


 
0 marks 


Response not creditworthy or not attempted. 
0 marks 


Response not creditworthy or not attempted. 


 
  












Question 7 


Rural-urban migration is the movement from countryside areas to nearer the city, usually 


in search of employment and higher wages. This is as a result of different push factors 


away from rural area, and pull factors towards cities and overall, a search for a higher 


quality of life. This is increasingly popular in developing countries. 


One major cause of this is unemployment in rural areas. Rural areas usually depend on 


primary industry, such as mining and farming. In recent years, much of this has become 


automated, with the introduction of irrigation and the combine harvester, requiring less 


manpower. Therefore, unemployment in this industry occurs, and people migrate to 


urban areas in search of secondary and tertiary jobs where there is more money for less 


work. Closures of rural businesses also occurs; an example of this is the closure of the 


coal mines in the Welsh Valleys under the jurisdiction of Margaret Thatcher. 


Subsequently, many migrated to the more urban ‘Tiger Bay’ in Cardiff to find 


employment. 


Another important push-factor from rural areas is the desire for better healthcare and 


education. Cities can provide this due to the foreign direct investment from 


multinational corporations that have HQs in the city. Therefore, families will move to 


ensure a more promising future for their children, as well as better healthcare for older 


members of the family. Cities also have world leading universities that attract younger 


generations, leaving behind an ageing population in the rural areas. Competitive nature 


then causes more people to want to success in life and move to the city. This is therefore 


an incredibly important cause for the rural-urban shift, as this will create further 


unemployment rurally as an older generation is left behind. 


Rural-urban migration in current times is also easier than it has ever been, due to 


transport links that direct people cheaply and easily to the inner city. For example, 


India’s advanced train line creates an easy route for a family in rural India to make it to 


Mumbai. Increased internet access also allows people to see what the city is like, with 


glorified views on social media apps like Instagram creating false ideas. This cause may 


not be as important now, but with the rate of development of technology, it will in the 


future. 


In conclusion, a variety of causes are definitely important with no one cause being a 


significant driving factor. Even though unemployment as a result of mechanisation is a 


huge push factor for rural areas, there will always be a pull factor of better education 


and healthcare and other amenities in urban areas, and transport allows for this move to 


easily be made; therefore, all factors have importance. 
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Section B: Global Governance: Change and Challenges


Answer questions 5 and 6, and either 7 or 8.


Make the fullest possible use of examples in support of your answers.


Figure 3: Top five countries of birth of foreign-born inhabitants in Wales and Scotland, 2011


5.	 (a)	 Use Figure 3 to compare the countries of birth of foreign-born inhabitants in Wales and 
Scotland.	 [3]


	 (b)	 Describe the causes of one international refugee movement.	 [5] 


6.	 (a)	 Explain why the concept of the Global Commons is applicable to the management of 
the Earth’s oceans.	 [5]


	 (b)	 Outline one consequence for poor landlocked countries of unequal access to ocean 
resources.	 [4] 


Either


7.	 Examine the relative importance of different causes of rural-urban migration in developing 
countries.	 [18]


Or


8.	 Examine the success of strategies to achieve effective governance of the Earth’s oceans.	 [18]


12 11 9 6


53 27 23 20 16


14


Poland


Wales - total foreign-born population 147 (thousand)


Poland


India


India


Germany


Germany


Ireland


Ireland


Philippines


Pakistan


Scotland - total foreign-born population 331 (thousand)


20 Thousands of 
foreign-born inhabitants


Key:


Source: www.theguardian.com
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8. Examine the success of strategies to achieve effective 
governance of the Earth’s oceans.  
 
Content: 3.2.6, 3.2.9 and 3.2.10 A


O
1


 


A
O


2
.1


a
 


A
O


2
.1


b
 


A
O


2
.1


c
 


A
O


3
 


 T
o


ta
l 


 10   8   18 


Indicative content 
 
This question requires candidates to demonstrate their ability to develop a sustained line of reasoning 
which is coherent, relevant, substantiated and logically structured. 
The indicative content is not prescriptive, and candidates are not expected to cover all points for full 
marks. Credit other valid points not contained in the indicative content. 
 
AO1 
AO1 content encompasses knowledge and understanding of the ways in which global governance of 
the Earth’s oceans is managed. Development of this may include: 
 


• Reference to the post-1945 supranational institutions for global governance including UN and 
UNESCO, EU, G7/G8, G20, G77 and NATO 


• Awareness of laws and agreements regulating the use of the Earth’s oceans in ways that promote 
sustainable economic growth and geopolitical stability 


• Reference to the strategic value of the oceans for global superpowers and security issues affecting 
maritime trade, including the governance of oil transit chokepoints, the Suez and Panama canals 
and piracy hotspots 


• Awareness of connections between places and the lives of people across the globe created by the 
UK's past role as a maritime power, including the Commonwealth 


 
AO2 
Candidates demonstrate application of knowledge and understanding through an assessment of the 
success of these efforts. Responses may include:  
 


• Examining the relative success of post-1945 supranational institutions in governing the oceans and 
the changing perspectives on managing the oceans as a global commons (mitigation) 


• Examining the changing attitudes towards the oceans and their governance (sustainability) 


• Examining the changing awareness of the need for effective governance of oceans considering the 
strategic value of oceans (mitigation and risk) 


• Examining the relative responsibility places on UK (and others) in its past role as a maritime power 
(mitigation, risk and sustainability). 


 
Marking guidance 
 
Near the upper end, answers that score highly will show application of knowledge and understanding by 
evaluating detailed and possibly interlinked actions, synthesising information, and may come to rational 
conclusions (dependent on the measures that are discussed). 
 
Responses in the middle range will show some application of knowledge and understanding to provide 
some discussion and synthesis, and may draw partially supported conclusions. 
 
Near the lower end, responses provide very limited application of knowledge and understanding of 
measures to achieve effective governance of the Earth’s oceans to provide limited evaluation. 
 
Credit other valid approaches. 
 


 
  







© WJEC CBAC Ltd. 17 


Award the marks as follows: 


 AO1 (10 marks) AO2.1c (8 marks) 


Band 


Demonstrates knowledge and understanding 
of measures to achieve effective governance 
of the Earth’s oceans 


Applies knowledge and understanding to 
appraise through assessing the successes (or 
failures) of measures to achieve effective 
governance of the Earth’s oceans 


3 


7-10 marks 
Mostly accurate knowledge and 
understanding of measures to achieve 
effective governance of the Earth’s oceans. 
 
Developed exemplification. 
 
Spelling, punctuation and grammar used with 
a high degree of accuracy. 


6-8 marks 
Well-developed and structured evaluation of 
the successes of measures to achieve 
effective governance of the Earth’s oceans. 


2 


4-6 marks 
Partial knowledge and understanding of 
measures to achieve effective governance of 
the Earth’s oceans. 
 
Generalised exemplification. 
 
Spelling, punctuation and grammar used with 
a reasonable degree of accuracy. 


4-5 marks 
Partial or unbalanced evaluation of the 
successes of measures to achieve effective 
governance of the Earth’s oceans. 


1 


1-3 marks 
Limited knowledge and understanding of 
measures to achieve effective governance of 
the Earth’s oceans. 
 
Limited exemplification. 
 
Spelling, punctuation and grammar used with 
limited degree of accuracy. 


1-3 marks 
Limited evaluation of the successes of 
measures to achieve effective governance of 
the Earth’s oceans. 


 
0 marks 


Response not creditworthy or not attempted. 
0 marks 


Response not creditworthy or not attempted. 
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Section B: Global Governance: Change and Challenges


Answer questions 5 and 6, and either 7 or 8.


Make the fullest possible use of examples in support of your answers.


Figure 3: Top five countries of birth of foreign-born inhabitants in Wales and Scotland, 2011


5.	 (a)	 Use Figure 3 to compare the countries of birth of foreign-born inhabitants in Wales and 
Scotland.	 [3]


	 (b)	 Describe the causes of one international refugee movement.	 [5] 


6.	 (a)	 Explain why the concept of the Global Commons is applicable to the management of 
the Earth’s oceans.	 [5]


	 (b)	 Outline one consequence for poor landlocked countries of unequal access to ocean 
resources.	 [4] 


Either


7.	 Examine the relative importance of different causes of rural-urban migration in developing 
countries.	 [18]


Or


8.	 Examine the success of strategies to achieve effective governance of the Earth’s oceans.	 [18]


12 11 9 6


53 27 23 20 16


14


Poland


Wales - total foreign-born population 147 (thousand)


Poland


India


India


Germany


Germany


Ireland


Ireland


Philippines


Pakistan


Scotland - total foreign-born population 331 (thousand)


20 Thousands of 
foreign-born inhabitants


Key:


Source: www.theguardian.com
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Section C: 21st Century Challenges 
 


9. Discuss the view that the causes of changes to the Earth’s natural 
systems are mainly physical.  
 
Content focus: 3.1.10, 3.1.4, 3.1.7, 3.2.9, 1.1.9/1.2.10 
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Indicative content 
 
Within the answer to question 9, candidates should use the resources in Figures 4, 5, and 6 and apply their 
knowledge and understanding from across the whole specification in order to develop a sustained line of 
reasoning which is coherent, relevant, substantiated and logically structured. 
The indicative content is not prescriptive, and candidates are not expected to cover all points for full marks. 
Credit other valid points not contained in the indicative content. 
 
AO3  
Candidate should analyse the resources to analyse changes in the Earth’s natural systems and their 
causes. This may include: 


• Analysis of the tipping elements in Earth’s natural systems and the varying nature of those changes 
(Figure 4) 


• Analysis of the probable causes of flooding in Pakistan (Figure 5) 


• Analysis of the probable causes of overexploitation of corals on the Earth’s natural systems (Figure 6) 


• Synthesis of the Figures e.g. recognising that changes to the Earth’s natural systems are varied and 
that their causes may be both physical and human (Figures 4, 5 and 6). 


 
AO1  
Candidates should demonstrate knowledge and understanding of the causes of changes to Earth’s natural 
systems identified in Figures 4-6 and other issues studied as part of the course. This may link to: 


• Water cycle: system and mass balance; change in size of stores over time & both physical and human 
processes which control stores and transfers within the system (risk, sustainability and thresholds) 


• Carbon cycle: system and mass balance; changes in the size of the carbon store as a result of human 
activity (risk, sustainability, systems and thresholds) 


• Links between the water and carbon cycle: causes and impacts of recent increases in the atmospheric 
carbon store at a range of scales (risk, systems, sustainability and thresholds) 


• Governance of oceans: managing marine environments, pollution and overexploitation of earth’s natural 
systems by humans, strategies to manage ocean pollution at a range of scales leading to positive 
changes (flows, sustainability thresholds, interdependence and systems) 


• Changing places: place meanings; the impacts of industrial activity on Earth’s natural systems (risk, 
systems, sustainability and thresholds) 


• Tectonics: environmental impacts of volcanic eruptions at a range global scale (interdependence, risk 
and sustainability). 


 
AO2  
Candidates should demonstrate application of knowledge and understanding through discussion of the 
relative importance of both physical and human causes of changes to the Earth’s natural systems. This 
may include: 


• Discussion of the degree to which the causes of identified changes are mainly physical/human 


• Discussion of whether climate change is an entirely physical or human cause of change 


• Discussion of whether the natural processes embedded within the water and carbon cycles have the 
ability to mitigate against human activity resulting in global warming 


• Discussion of whether human initiatives and management strategies can address some of these 
changes leading to positive changes (mitigation). 


 
The question requires progress beyond explaining changes and causes. At the upper end, answers that 
score highly will show application of knowledge and understanding by evaluating the relative causes of 
changes in Earth’s natural systems, synthesising information, and coming to rational conclusions which 
draw across the Specification. 
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Responses in the middle range will show some application of knowledge and understanding to provide 
some evaluation and synthesis from across the Specification, prior to drawing partially supported 
conclusions. 
 
Lower end responses will provide very limited application of knowledge and understanding of the causes of 
changes to Earth’s natural systems to provide little evaluation. 
 
Credit any other valid approaches. 
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Award the marks as follows: 


 AO1 (10 marks) AO2.1c (10 marks) AO3 (6 marks) 


Band 


Knowledge and 
understanding of the causes 
of changes to Earth’s natural 
systems. 


Apply AO2.1c to evaluate 
the relative importance of 
both physical and human 
causes of changes to the 
Earth’s natural systems.  


Apply AO3 to analyse changes 
in the Earth’s natural systems 
and their causes  


3 


8-10 marks 
Mostly accurate knowledge 
and understanding of the 
causes of changes to Earth’s 
natural systems. 
 
Developed exemplification. 


8-10 marks 
Well-developed and 
structured evaluation of the 
relative importance of both 
physical and human causes 
of changes to the Earth’s 
natural systems.  


5-6 marks 
Well-developed analysis of 
changes in the Earth’s natural 
systems and their causes in 
Figures 4-6. 
 
Detailed use of data.   
 
Spelling, punctuation and 
grammar used with a high 
degree of accuracy. 


2 


4-7 marks 
Partial knowledge and 
understanding of the causes 
of changes to Earth’s natural 
systems. 
 
Generalised knowledge of 
examples. 


4-7 marks 
Partial or unbalanced 
evaluation of the relative 
importance of both physical 
and human causes of 
changes to the Earth’s 
natural systems.  


3-4 marks 
Partial or unbalanced analysis 
of changes in the Earth’s 
natural systems and their 
causes in Figures 4-6. 
 
Generalised use of data.  
 
Spelling, punctuation and 
grammar used with a 
reasonable degree of accuracy. 


1 


1-3 marks 
Limited knowledge and 
understanding of the causes 
of changes to Earth’s natural 
systems. 
 
Limited exemplification. 


1-3 marks 
Limited evaluation of the 
relative importance of both 
physical and human causes 
of changes to the Earth’s 
natural systems.  


1-2 marks 
Limited analysis of changes in 
the Earth’s natural systems and 
their causes in Figures 4-6. 
 
Limited or no use of data. 
 
Spelling, punctuation and 
grammar used with limited 
accuracy. 


 
0 marks 


Response not creditworthy or 
not attempted. 


0 marks 
Response not creditworthy 
or not attempted. 


0 marks 
Response not creditworthy or 
not attempted. 
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Section C: 21st Century Challenges


Answer either question 9 or question 10.


In your answer to either question 9 or 10, you should use the resources in Figures 4, 5 and 6 and 
apply your knowledge and understanding from across the whole specification.


Either


9.	 Discuss the view that the causes of changes to the Earth’s natural systems are mainly 
physical.	 [26]


Figure 4: Tipping elements in the Earth’s natural systems
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Figure 5: News report following flooding in Pakistan, June 2022


Figure 6: Port Elizabeth Corals, Marine Protected Area (MPA), South Africa 
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Source: https://www.huffingtonpost.co.uk/entry/pakistan-flooding-uk-emissions-to-blame-climate-change_uk 


Pakistan floods: UK And Other
Countries' Emissions to blame


Devastating floods have swept across Pakistan causing more than 1,000 deaths and affecting 
around 33 million people. The country’s government has blamed climate change and called for  
richer nations to help, immediately, as they are responsible for the global crisis.


Pakistan is particularly vulnerable to climate change because most of the people live along the 
Indus River, which comes from the Himalayas. It often floods during the monsoon season, and 
these overflows have been worsening with the climate crisis in recent years.


The country is determined for wealthier nations to pay for the crisis because, according to
Pakistan’s planning minister Ahsan Iqbal, its “carbon footprint is the lowest in the world”. He pointed 
out that areas which used to receive rainfall are now becoming dry, while the areas which used to 
have mild rain now flood. One official from the badly hit city of Larkana said “We’ve never seen 
such rains in one year.....now we need to think about how we build for the future. How do we even 
start?”


•	 Established in 2019, this 270 km2 protected area is important for a variety of marine species, 
including Kingklip. This fish is one of South Africa’s most valuable but overexploited 
commercial species.


•	 The MPA protects an important habitat for corals, including the giant mushroom coral.
•	 Kingklip populations and the coral ecosystems on which they depend are reliant on the 


permanent closure of this area to destructive fishing practices.
•	 Ecotourism is becoming increasingly popular in this area.


Source: https://www.marineprotectedareas.org.za/port-elizabeth-corals-mpa
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10. Discuss the view that resilience to changes in the Earth’s natural 
systems varies from place to place.  
 
Content focus: 3.1.10, 3.1.4, 3.1.7, 3.2.9, 1.1.9/1.2.10 A


O
1
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2
.1


a
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Indicative content 
 
Within the answer to question 10, candidates should use the resources in Figures 4, 5, and 6 and 
apply their knowledge and understanding from across the whole specification in order to develop a 
sustained line of reasoning which is coherent, relevant, substantiated and logically structured. 
The indicative content is not prescriptive, and candidates are not expected to cover all points for full 
marks. Credit other valid points not contained in the indicative content. 
 
AO3  
Candidate should analyse the resources to analyse changes in the Earth’s natural systems and 
degrees of resilience to those changes. This may include: 


• Analysis of the tipping elements in Earth’s natural systems and the varying nature of those 
changes (Figure 4) 


• Analysis of the extent of Pakistan’s resilience to flooding (Figure 5) 


• Analysis of the extent of the Port Elizabeth Corals’ resilience to overfishing and pressure of 
ecotourism (Figure 6) 


• Synthesis of the Figures e.g. recognising varying global resilience (Figures 4, 5 and 6). 
 
AO1  
Candidates should demonstrate knowledge and understanding of changes and resilience to changes 
in Earth’s natural systems identified in Figures 4-6 and other issues studied as part of the course. This 
could link to: 


• Water and carbon cycle: the uneven impacts of recent increases in the atmospheric carbon store 
on the water cycle and oceans: amount, type and patterns of precipitation, extreme weather, river 
discharge, sea level rise, acidification of the oceans (risk, sustainability and thresholds) and how 
communities can be resilient to these changes 


• Governance of oceans: the uneven impacts of climate change on indigenous people in coastal 
areas (sustainability and interdependence) and how communities can be resilient to these changes 


• Changing places: place meanings; the uneven impacts of climate change on the characteristics of 
place (sustainability and risk) and how communities can be resilient to these changes 


• Coasts / glaciation: the impact of human activity on coastal / glacial landscapes (sustainability and 
risk) and how communities can be resilient to these changes 


 
AO2  
Candidates should demonstrate application of knowledge and understanding through evaluation of the 
extent to which resilience to changes to Earth’s natural systems varies from place to place. Responses 
may include: 


• Evaluation of whether resilience to changes in Earth’s natural systems varies spatially and at 
different scales e.g. ability to deal with the impacts of climate change in HICs / NICs / LICs or at a 
more local scale 


• Evaluation of whether resilience to changes in Earth’s natural systems varies in accordance with 
the nature or extent of the change 


• Evaluation of the role of institutions of global governance on the unequal distribution of the impacts 
of climate change and resilience to these changes 


• Evaluation of whether the impacts of changes in Earth’s natural systems may present opportunities 
for the physical environment to e.g. more profitable and abundant food supply in addition to the 
challenges. 
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Marking guidance 
 
The question requires candidates to progress beyond explaining changes and possible measures to 
improve resilience. At the upper end, answers that score highly will show application of knowledge and 
understanding by evaluating the extent to which resilience varies from place to place, synthesising 
information and coming to rational conclusions which draw across the Specification. 
 
Responses in the middle range will show some application of knowledge and understanding to provide 
some evaluation and synthesis from across the Specification, prior to drawing partially supported 
conclusions. 
 
Lower end responses provide very limited application of knowledge and understanding of the extent to 
which resilience varies from place to place to provide limited evaluation. 
 
Credit any other valid approaches. 
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Award the marks as follows: 


 AO1 (10 marks) AO2.1c (10 marks) AO3 (6 marks) 


Band 


Knowledge and 
understanding of changes 
and resilience to changes in 
the Earth’s natural systems.  


Apply AO2.1c to assess 
whether resilience varies from 
place to place  


Apply AO3 to analyse 
changes in the Earth’s natural 
systems and degrees of 
resilience to those changes. 
presented in Figures 4-6 


3 


8-10 marks 
Mostly accurate knowledge 
and understanding of 
changes and resilience to 
changes in the Earth’s natural 
systems. 
 
Developed exemplification. 


8-10 marks 
Well-developed and 
structured assessment of 
whether resilience varies from 
place to place 


5-6 marks 
Well-developed analysis of 
changes in the Earth’s natural 
systems and degrees of 
resilience to those changes. 
presented in Figures 4-6 
 
Detailed use of data. 
 
Spelling, punctuation and 
grammar used with a high 
degree of accuracy. 


2 


4-7 marks 
Partial knowledge and 
understanding of changes 
and resilience to changes in 
the Earth’s natural systems. 
 
Generalised knowledge of 
examples. 


4-7 marks 
Partial or unbalanced 
assessment of the nature of 
whether resilience varies from 
place to place 


3-4 marks 
Partial or unbalanced analysis 
of changes in the Earth’s 
natural systems and degrees 
of resilience to those 
changes. presented in 
Figures 4-6 
 
Generalised use of data. 
 
Spelling, punctuation and 
grammar used with a 
reasonable degree of 
accuracy. 


1 


1-3 marks 
Limited knowledge and 
understanding of changes 
and resilience to changes in 
the Earth’s natural systems. 
 
Limited exemplification. 


1-3 marks 
Limited assessment of the 
nature of whether resilience 
varies from place to place 


1-2 marks 
Limited analysis of changes in 
the Earth’s natural systems 
and degrees of resilience to 
those changes. presented in 
Figures 4-6 
 
Limited or no use of data. 
 
Spelling, punctuation and 
grammar used with limited 
accuracy. 


 
0 marks 


Response not creditworthy or 
not attempted. 


0 marks 
Response not creditworthy or 
not attempted. 


0 marks 
Response not creditworthy or 
not attempted. 
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Section C: 21st Century Challenges


Answer either question 9 or question 10.


In your answer to either question 9 or 10, you should use the resources in Figures 4, 5 and 6 and 
apply your knowledge and understanding from across the whole specification.


10.	 Discuss the view that resilience to changes in the Earth’s natural systems varies from place to 
place.	 [26]


Figure 4: Tipping elements in the Earth’s natural systems
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Figure 5: News report following flooding in Pakistan, June 2022


Figure 6: Port Elizabeth Corals, Marine Protected Area (MPA), South Africa 
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Source: https://www.huffingtonpost.co.uk/entry/pakistan-flooding-uk-emissions-to-blame-climate-change_uk 


Pakistan floods: UK And Other
Countries' Emissions to blame


Devastating floods have swept across Pakistan causing more than 1,000 deaths and affecting 
around 33 million people. The country’s government has blamed climate change and called for  
richer nations to help, immediately, as they are responsible for the global crisis.


Pakistan is particularly vulnerable to climate change because most of the people live along the 
Indus River, which comes from the Himalayas. It often floods during the monsoon season, and 
these overflows have been worsening with the climate crisis in recent years.


The country is determined for wealthier nations to pay for the crisis because, according to
Pakistan’s planning minister Ahsan Iqbal, its “carbon footprint is the lowest in the world”. He pointed 
out that areas which used to receive rainfall are now becoming dry, while the areas which used to 
have mild rain now flood. One official from the badly hit city of Larkana said “We’ve never seen 
such rains in one year.....now we need to think about how we build for the future. How do we even 
start?”


•	 Established in 2019, this 270 km2 protected area is important for a variety of marine species, 
including Kingklip. This fish is one of South Africa’s most valuable but overexploited 
commercial species.


•	 The MPA protects an important habitat for corals, including the giant mushroom coral.
•	 Kingklip populations and the coral ecosystems on which they depend are reliant on the 


permanent closure of this area to destructive fishing practices.
•	 Ecotourism is becoming increasingly popular in this area.


Source: https://www.marineprotectedareas.org.za/port-elizabeth-corals-mpa
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3. Assess the effectiveness of recharging aquifers to address the 
deficit within the water cycle.  
 


Content: 3.1.5  A
O
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Indicative content 
 


This question requires candidates to demonstrate their ability to develop a sustained line of reasoning 
which is coherent, relevant, substantiated and logically structured. The indicative content is not prescriptive, 
and candidates are not expected to cover all points for full marks. Credit other valid points not contained in 
the indicative content. 
 


AO1 
AO1 content encompasses knowledge and understanding of the complexity of recharging aquifers to 
address the problem of deficit within the water cycle. Development of this may include: 
 


• Understanding of the causes of depletion of aquifers by extraction as a result of e.g. population growth, 
agricultural demands, industry  


• Understanding that some damage to aquifers may be permanent (e.g. prevention of the London 
Underground from flooding has resulted in preventing the aquifer from recharging naturally) 


• Understanding of a range of methods of artificial recharge of aquifers including: infiltration basins and 
canals, water traps, cutwaters, surface runoff drainage wells, septic-tank-effluent disposal wells, and 
diversion of excess flows from irrigation canals into sinkholes 


• Appreciation of projects such as Orange County Water District’s stabilisation of supplies or China’s 
Grand Canal; similar project in Turkey. 


 


AO2 
Candidates demonstrate application of knowledge and understanding through an assessment of the 
effectiveness methods of recharging aquifers to address the deficit within the water cycle. Responses may 
include: 
 


• Discussion of changing effectiveness of natural recharge over time – seasonal variations or longer-term 
climate change (causality, feedback and systems) as compared with artificial recharge which can occur 
irrespective of season 


• Discussion of the limits/opportunities presented by seasonal variation or longer-term climate change 
(e.g. UK drought of 1975/6; monsoon climates across tropical latitudes) to recharge aquifers 
(thresholds) 


• Discussion relating to the success or failure of the projects used to demonstrate aquifer recharge e.g. 
Orange County Water District (OCWD) in California which has helped the basin to weather multi-year 
droughts by stabilising local supplies and has a smaller energy footprint than alternative sources of 
water (sustainability)  


• Discussion that artificial recharge will likely become more important over time as climate change results 
in increasing water insecurity in arid regions 


• Discussion of the necessary dynamic nature of any large-scale initiatives in response to climate 
change. 


 


Marking guidance 
 


Near the upper end, answers that score highly will show application of knowledge and understanding by 
evaluating complex, interlinked factors, synthesising information, and may come to rational conclusions 
(dependent on the suggestions that are cited). 
 


Responses in the middle range will show some application of knowledge and understanding to provide 
some evaluation and synthesis, and may draw partially supported conclusions. 
 


Near the lower end, responses provide very limited application of knowledge and understanding of 
management of deficit within the water cycle to provide limited evaluation. 
 


Credit other valid approaches. 
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Award the marks as follows: 


Band AO1 (10 marks) AO2.1c (8 marks) 


 


Demonstrates knowledge and 
understanding of the effectiveness of 
recharging aquifers to address the deficit 
within the water cycle 


Applies knowledge and understanding to 
assess the effectiveness of recharging 
aquifers to address the deficit within the water 
cycle. 


3 


7-10 marks 
Mostly accurate knowledge and 
understanding of how aquifers may be 
recharged to address the deficit within the 
water cycle 
 
Developed exemplification 
 
Well annotated sketches / diagrams may 
be used 
 
Spelling, punctuation and grammar used 
with a high degree of accuracy 


6-8 marks 
Well-developed and structured assessment of 
how aquifers may be recharged to address the 
deficit within the water cycle 
 
Well-developed and structured evaluation of 
the relative importance of natural and artificial 
recharge of aquifers 
 
Well-developed and structured of changing 
importance over time – seasonal variations or 
longer-term climate change. 


2 


4-6 marks 
Partial knowledge and understanding of 
how aquifers may be recharged to 
address the deficit within the water cycle 
 
Generalised exemplification 
 
Simple sketches / diagrams may be used 
 
Spelling, punctuation and grammar used 
with a reasonable degree of accuracy 


4-5 marks 
Partial or unbalanced evaluation of how 
aquifers may be recharged to address the 
deficit within the water cycle 
 
Partial or unbalanced evaluation of the relative 
importance of natural and artificial recharge of 
aquifers 
 
Partial or unbalanced evaluation of changing 
importance over time – seasonal variations or 
longer-term climate change 


1 


1-3 marks 
Limited knowledge and understanding of 
the how aquifers may be recharged to 
address the deficit within the water cycle 
 
Limited exemplification. 
 
Basic sketches / diagrams may be used. 
 
Spelling, punctuation and grammar used 
with limited degree of accuracy. 


1-3 marks 
Limited evaluation of how aquifers may be 
recharged to address the deficit within the 
water cycle 
 
Limited evaluation of the relative importance of 
natural and artificial recharge of aquifers 
 
Limited evaluation of changing importance over 
time – seasonal variations or longer-term 
climate change 


 
0 marks 


Response not creditworthy or not 
attempted. 


0 marks 
Response not creditworthy or not attempted. 
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Total = 12/18 marks
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2.	 (a)	 Suggest how climate change can impact feedback loops between the water and carbon 
cycles in areas such as those shown in Figure 2.	 [5]


	 (b)	 Describe the relationship between recent increases in the atmospheric carbon store and 
the energy budget.	 [5] 


Either


3.	 Assess the effectiveness of recharging aquifers to address the deficit within the water cycle.
	 [18]


Or 


4.	 Examine reasons for variations in the size of carbon stores in either the tropical rainforest or 
temperate grassland biome.	 [18] 


Figure 2: Permafrost in the Canadian Arctic
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Question 4


The tropical rainforest is the most biodiverse biome on the Earth, housing around 


two thirds of the world’s animal species and over half of plant species. They are 


located between the Tropics of Capricorn and Cancer, usually on the Equator. These 


include the Indo-Malaysian rainforest and the Congo Basin, but the largest of them all 


is the Amazon in South America. Rainforests have an unusual climate which causes 


interesting variation in the mass of carbon stores and their distribution. 


The main carbon store by far in the tropical rainforest is the biomass. This is the 


layers of plants and biotic matter such as trees, shrubbery and leaves. These are so 


abundant in the tropical rainforest because of its ideal conditions. Firstly, light is 


shared between the plants in an unequal way causing five distinct layers to form, 


each on getting more sunlight than the one below it. The emergent layer gets the 


most sunlight, allowing growth of up to 30 metres with many trees exceeding this. On 


the one hand, shrubbery rarely grows 1 metre tall. Furthermore, the average 


temperature of 25-30 degrees C, combined with 90% chance of rainfall of over 


300mm creates perfect environment for plants to thrive and grow. This massive 


amount of biomass can therefore sequester carbon, allowing it to store over 300 


gigatonnes worldwide. 


On the other hand, the litter is much smaller. The litter includes things like twigs, 


leaves and any other fallen biomass this is yet to decompose. Much of the rainforest 


is evergreen, meaning it does not produce much litter. However, the active nature of 


the tropical rainforest means litter can be created through animal activity, 


deforestation and extreme rainfall. This litter still stores carbon, though, and as 


much if it is still alive, respiration can occur, and therefore carbon can sequest into 


the litter. 


Once decomposition begins in the tropical rainforest, the litter becomes soil. This is 


the smallest carbon store in this biome, as the incredibly biotic nature of the biome 


means decomposition happens quickly with microbes making haste of the process. 


Furthermore, once the litter is decomposed to soil, it becomes abiotic, holding in 


less carbon. Tropical rainforests are also fairly ‘shallow’ biomes with soil stores not 


going as deep as other biomes, such as coniferous forests which create heaps of litter 


in the form of pine needles. Furthermore, this area gets the least sunlight, promoting 


the least growth and photosynthesis. 


Therefore, a range of factors cause variation in the size of the tropical rainforest 


carbon stores, but most important is the light, temperature and weather conditions 


which promote so much enhanced growth in the biomass portion of the biomes, the 


largest carbon storage. 
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4. Examine reasons for variations in size of carbon stores in either 
the tropical rainforest or temperate grassland biome.  
 
Content: 3.1.7 A
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Indicative content 
 
This question requires candidates to demonstrate their ability to develop a sustained line of reasoning 
which is coherent, relevant, substantiated and logically structured. The indicative content is not 
prescriptive, and candidates are not expected to cover all points for full marks. Credit other valid 
points not contained in the indicative content. 
 
AO1 
AO1 content encompasses knowledge and understanding of the human and physical factors affecting 
the size of the carbon store in either the tropical rainforest biome or the temperate grassland biome. 
Development of this may include: 
 


• Physical factors affecting the plant, animal, litter and soil stores within each biome 


• Factors influencing the size of these stores: temperature, precipitation and light (with reference to 
either the tropical rainforest or temperate grassland biome) 


• Changes in the size of carbon stores due to human activity including land use change, in particular 
as a result of deforestation, afforestation, fire and agricultural activity (with reference to either the 
tropical rainforest or temperate grassland biome) 


 
AO2 
Candidates demonstrate application of knowledge and understanding through an examination of the 
reasons for the different sizes of carbon store in either the tropical rainforest or temperate grassland 
biome. Responses may include: 
 


• Discussion of the relative importance of physical factors affecting plant, animal, litter and soil 
stores (adaptation, equilibrium, feedback and resilience) 


• Discussion of changing importance over time – seasonal variations or longer-term changes (causality 
and sustainability) 


• Discussion of the relative importance of human pressures on biomes (both arguably in NICs and 
LICs) where pressure from growing populations and growing economies is likely to result in 
deforestation and agricultural activity increasing rather than afforestation (resilience, thresholds and 
sustainability) 


• Discussion relating to exemplification by projects contradicting this general consensus e.g. Africa’s 
Great Green Wall 
 


Marking guidance 
 
Near the upper end, answers that score highly will show application of knowledge and understanding 
by evaluating complex, interlinked factors, synthesising information, and may come to rational 
conclusions (dependent on the different causes of recent decreases in the carbon stores of each 
biome). 
 
Responses in the middle range will show some application of knowledge and understanding to provide 
some evaluation and synthesis and may draw partially supported conclusions. 
 
Near the lower end, responses provide very limited application of knowledge and understanding of 
factors affecting sizes of carbon stores to provide limited evaluation. 
 
Credit other valid approaches. 
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Award the marks as follows: 


Band AO1 (10 marks) AO2.1c (8 marks) 


 


Demonstrates knowledge and understanding 
of the factors affecting the different sizes of 
carbon stores within the tropical rainforest 
biome or the temperate grassland biome 


Applies knowledge and understanding to 
appraise through an examination of the 
physical and human factors affecting the 
different sizes of carbon stores 


3 


7-10 marks 
Mostly accurate knowledge and 
understanding of the factors affecting the 
different sizes of carbon stores. 
 
Developed exemplification. 
 
Well annotated sketches / diagrams may be 
used. 
 
Spelling, punctuation and grammar used 
with a high degree of accuracy. 


6-8 marks 
Well-developed and structured examination 
of how a range of human and physical 
factors can affect the carbon store.  


2 


4-6 marks 
Partial knowledge and understanding of the 
impact of the factors affecting the different 
sizes of carbon stores. 
 
Generalised exemplification. 
 
Simple sketches / diagrams may be used. 
 
Spelling, punctuation and grammar used 
with a reasonable degree of accuracy. 


4-5 marks 
Partial or unbalanced examination of how a 
range of human and physical factors can 
affect the carbon store. 


1 


1-3 marks 
Limited knowledge and understanding of the 
factors affecting different sizes of carbon 
stores. 
 
Limited exemplification. 
 
Basic sketches / diagrams may be used. 
 
Spelling, punctuation and grammar used 
with limited degree of accuracy. 


1-3 marks 
Limited examination of how a range of 
human and physical factors can affect the 
carbon store. 


 
0 marks 


Response not creditworthy or not attempted. 
0 marks 


Response not creditworthy or not attempted. 
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AO1 B2: 5 marks. Only partial knowledge and undestanding of factors - lacks breadth and depth of understanding in relation to the question.
AO2 B1: 2 marks. Limited examination of human and physical factors. Brief conclusion.
Total = 7/18 marks
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