PAPER 1 - SAMPLE ANSWERS

Question 1 (a) (i)

Calculate the value of R for the data given (3)

Question | Answer Mark
number
1 (a) (i) AO3 (4 marks) (3)

Award 1 mark for the sum of d? column (£) = 118

Award 1 mark for the correct working of equation:
1- 6x118 or 1-708 =R
10° -10 990

Award 1 mark for answers that round to R = 0.28
OR
Award 1 mark for the correct value of R alone (0.2848).

1 (a) (ii) | Award 1 mark for accept null hypothesis as R value is less than (1)
critical value at 0.1 confidence level

Sample A
The formula for Spearman’s rank correlation coefficient value R is given below.
D.O'F ‘R)=I_n3—n

Calculate the value of R for the data given.
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Question 1 (a) (ii) Using the Spearman correlation R value
calculated in part (i), state which hypothesis is correct. (1)

Sample A
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Question 1b

Assess the importance of tectonic hazard profiles in understanding
the severity of impacts resulting from earthquake events (12)

Question | Indicative content
number

1(b) AO1 (3 marks)/AO2 (9 marks)

Marking instructions

Markers must apply the descriptors in line with the general marking
guidance and the qualities outlined in the levels-based mark scheme
below.

Responses that demonstrate only AO1 without any AO2 should be
awarded marks as follows:

- Level 1 AO1 performance: 1 mark

- Level 2 AO1 performance: 2 marks

- Level 3 AO1 performance: 3 marks.
Indicative content guidance
The indicative content below is not prescriptive and candidates are not
required to include all of it. Other relevant material not suggested below
must also be credited. Relevant points may include:

AO1

¢ Hazard profiles (magnitude, speed of onset and areal extent,
duration, frequency, spatial predictability) are important in
understanding hazard impacts.

¢ Hazard impacts are also the result of the interaction of physical
factors and the context of the location (Development and
Governance).

e Geographical factors (population density, isolation and accessibility,
degree of urbanisation) influence vulnerability and a community’s
resilience and so also determine the impacts from hazard events.
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Question | Indicative content
number

AO2

e The magnitude of the earthquake event is often seen as the key
factor in determining the scale of the impact as even rich countries
struggle to cope with mega events such as the 2011 Japanese
tsunami.

¢ The frequency of the events are, however, also important as the
more frequent the event the more likely there is to be well planned
disaster management reducing the impacts as evidenced by the
Samoa 2008 tsunami.

e [t is therefore low frequency, high magnitude extreme events (1 in a
1000-year events) that often cause the largest impacts as prediction
is difficult and prevention is impossible such as the Indian Ocean
tsunami 2004.

¢ Yet the areal extent can also determine the scale of impacts as
earthquakes which are caused by faults with a shallow angle affect a
greater area and so cause greater impacts such as in the Afghanistan
2015 earthquake.

e Spatial predictability can also be a vital factor as areas with blind
faults (such as Kobe 1995) can lead to increased risks due to a lack
of understanding of the magnitude of the risk. Areas far from other
earthquake belts such as Christchurch (2011) can also have higher
than expected impacts due to a lack of spatial predictability.

e Other factors such as strong governance can, however, lead to very
effective management of immediate disaster recovery, e.g. Sichuan
earthquake in China 2008, as well as the development of longer-term
education and community preparation such as the education
programmes in California.

« however, management is expensive and countries with a low level of
development cannot afford the levels of investment required to
reduce the risks of earthquake events such as in Haiti 2011.

¢ Geographical factors are also a key factor in determining impacts as
urban areas with high population densities can have large impacts
with relatively small magnitude earthquakes such as in Bam, Iran
2003.

¢ The hazard profile is therefore a key factor in affecting the level of
primary risk from an earthquake event but the context of the area
and other geographical factors can then significantly amplify or
reduce this risk and so also affecting the impacts.
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Question3ai
Study Figure 3a which shows a coastal landscape

(a) (i) Explain how erosional processes have contributed to the
formation of the features shown. (6)

Question | Answer
number

3(a)(i) AO1 (3 marks)/AO2 (3 marks)
Marking instructions

Markers must apply the descriptors in line with the general marking guidance
and the qualities outlined in the levels-based mark scheme below.

Indicative content guidance

The indicative content below is not prescriptive and candidates are not
required to include all of it. Other relevant material not suggested below must
also be credited. Relevant points may include:

AO1

¢ The importance of erosion processes (hydraulic action, corrosion,
abrasion, attrition)

» Erosion creates distinctive coastal landforms (wave cut notches, wave
cut platforms, cliffs, and the cave-arch-stack-stump sequence).

+ Geological structure (jointing, dip, faulting, folding) is an important
influence on coastal morphology and also on the formation of cliff
profiles and the occurrence of micro-features, e.g. caves.

AO2
¢ There is clear evidence of a range of features such as a wave cut
platform, wave cut notch on the sea stack and a cave which are the
result of erosional processes.

¢ The dense joint pattern of the rock (chalk) will enhance the role of
hydraulic action and lead to the formation of these features
particularly micro features such as the caves.

+ The clear folding of the rock strata has led to the less than vertical cliff
face highlighting that other factors are responsible for the morphology
of this coastal landscape.
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Question 3 a ii

Explain how subaerial processes have contributed to the
development of this landscape. (6)

Question | Answer
number
3(a)(ii) AO1 (3 marks/AO2 (3 marks)

Marking instructions

Markers must apply the descriptors in line with the general marking guidance
and the qualities outlined in the levels-based mark scheme below.
Indicative content guidance

The indicative content below is not prescriptive and candidates are not
required to include all of it. Other relevant material not suggested below
must also be credited. Relevant points may include:

AO1

¢ Subaerial processes of mass movement and weathering influence
coastal landforms and contribute to coastal landscapes.

« Weathering (mechanical, chemical, biological) and mass movement
(blockfall, rotational slumping, landslides) is important on some coasts
with weak and/or complex geology.

¢ Geological structure (jointing, dip, faulting, folding) is an important
influence on coastal morphology and erosion rates, and also on the
formation of cliff profiles and the occurrence of micro-features, e.qg.
caves.

AO2
¢« The development of the sea stack has been formed by the weathering
and subsequent collapse of an arch, itself created by the erosion and
enlargement of a cave

¢ the development of the relatively steep cliff profile has been
maintained by weathering of the rock (likely to be a combination of
both mechanical and chemical) as well as subsequent mass movement
(likely to be blockfall) as evidenced by the dense joint pattern of the
rock as well as the evidence of presence of chalk on the beach

e The development of the beach itself might be the result of differential
recession rates caused by faulting as evidenced in cliff in the
foreground highlighting that other factors are responsible for the
development of this coastal landscape.
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Question 3 b

Explain why hard engineering approaches are still used to protect
some coastal environments (8)

Question | Answer
number

3(b) AO1 (8 marks)
Marking instructions

Markers must apply the descriptors in line with the general marking guidance
and the qualities outlined in the levels-based mark scheme below.

Indicative content guidance

The indicative content below is not prescriptive and candidates are not
required to include all of it. Other relevant material not suggested below
must also be credited. Relevant points may include:

e Hard Engineering approaches can consists of groynes, sea walls, rip
rap, revetments, and offshore breakwaters.

« Hard engineering approaches are used to protect coastal
environments where the policy decision has been for Hold the Line or
Advance the Line) but can be used as part of a strategic realignment
policy (such as seawalls/flood embankments).

 Hard engineering approaches are often used to protect some coastal
environments when through Cost Benefit Analysis (CBA) the cost of
the defences are outweighed by the economic benefits that will be
accrued by having the defences such as the hard engineering
approach adopted at Easington gas terminal.

¢ Hard engineering approaches are also used to protect some coastal
environments as a result of political as opposed to economic reasons

such as the hard defences protecting the railway at Dawlish as a
result of the desire to ensure a rail link for southern Cornwall.

e Hard engineering approaches are also used to protect coastal
environments as a result of social reasons such as the defences at
Tywyn in south Gwynedd which cost £7.6m and will protect about 75
homes

¢ Hard engineering is not used in some coast environments due to the
environmental sensitivity of the coast such as the Hinge at the mouth
of Chichester Harbour.

« Hard engineering is not used in some coast environments due to
considerations of engineering feasibility such as at Blackgang Chine on
the Isle of Wight where the combination of high erosion rates and
rapid mass movements mean that it is not feasible to use hard engineering
approaches.
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Question 3 c
Study Figure 3b

Evaluate the view that climate change is the most important factor
in influencing coastal flood risk. (20)
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Question | Answer
number

Indicative content guidance

The indicative content below is not prescriptive and candidates are not
required to include all of it. Other relevant material not suggested below must
also be credited. Relevant points may include:

AO1

+ Climate change may increase risk through raising sea levels through
eustatic sea level rise

¢ Climate change may also increase risk as a result of the increase in the
magnitude and frequency of storms leading to greater number of storm
surges

+ Rapid population growth in low lying coastal areas will also increase the
risk of coastal flooding.

« Risk is also dependent upon the density of population as well as the level
of coastal defences

+ Risk may also increase due to subsidence (isostatic downwarping)

AO2

L]

Key to understanding the role of climate change in influencing coastal

flood risk is in understanding what constitutes risk

+ Importantly, risk consists of two key elements - physical factors
increasing or decreasing the likelihood of coastal flooding and human
factors that increase or decrease the likelihood of coastal flooding

o The crucial physical factor caused by climate change in determining
coastal flood risk is eustatic rises in sea level. Cities such as New York
will have a near doubling of population at risk as a result of a
projected increase of up to 71cm in sea level.

+ Another key physical factor linked to climate change are the increase
in the magnitude and frequency of storm events. These will increase
the storm surges associated with tropical revolving storms and so
cities such as Miami which are the track of hurricanes will have an
increase in the coastal flood risk of particularly in terms of the
economic value which is set to rise to $3500 billion by 2070.

¢ Yet there are other physical factors that determine coastal flood risk
that are unrelated to climate change. Another key physical factor is
that some low lying cities such as Dhaka will see increases in coastal
flood risk of some 400% due to isostatic downwarping.

« However, human factors also play a crucial role in influencing the
increases in coastal flood risk. Areas that are physically vulnerable to
coastal flooding but have high value land values or high value
installations or high population densities are protected with a hold the
line policy such as Shanghai and so have a low value of property at
risk ($1775 billion).

+ Yet other areas that are physically vulnerable to coastal flooding due

22
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Question | Answer
number

to their low lying nature will not have the same levels of protection
due to lower levels of economic development and so cities such as
Mumbai will have a quadrupling of people at risk as well as an increase
in property at risk of $2150 billion.

¢ Furthermore in some cities such as Kolkata rapid population growth as
well as high population densities are the main causes of the increase
in future population at risk of nearly 12 million people and an
equivalent value of properties at risk as New York.

¢ Climate change will therefore dramatically increase the coastal flood
risk in low lying vulnerable areas that are not protected.

e It will also increase the risk in those areas that are vulnerable to storm
surges

+ Yet the rate of temperature rise is however uncertain leading to
uncertainties to the extent of sea level rise.

e In addition other physical and human factors are also key in
determining the increases in future flood risk.

¢ Climate change is therefore only one factor in influencing the
increases in coastal flood risk and it is likely that it is a combination of
both physical and human causes that determine the differences in the
increases shown in the table. Dhaka in particular highlights how a low
lying area will undergo both eustatic and isostatic sea level change but
will also be impacted by an increase in the magnitude and severity of
cyclones as well as increases in population yet will not be able to
protect all of the increase in population.
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