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Section A — Tropical Environments
Answer one question from this section.
(@) Explain how seasonal variations in wind direction affects tropical climates. [12]

(b) To what extent do you agree that variations in rainfall only exist between
climatic zones in the tropics? [20]

(&) Explain the variations in surface runoff generation within the tropics. [12]

(b) “Man is solely to blame for flooding hazards in the world today.”

To what extent do you agree? [20]

Section B — Development, Economy and Environment
Answer one question from this section.
(&) Explain the different perspectives on how development may be achieved for

countries at various levels of development. [12]

(b) Evaluate the usefulness of existing approaches in measuring development
and its progress. [20]

(@) Discuss the impacts of extractive industries on countries at low levels of
development. [12]

(b) “The key to escaping the resource curse is the diversification of the
economy.”

Evaluate the validity of the given statement. [20]
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(b)
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Section C — Sustainable Development

Answer one question from this section.
Explain the challenges in attaining sustainable development over space and
time. [12]
“Climate change is the most significant challenge to achieving sustainable
development.”
To what extent do you agree with this statement? [20]

Explain the factors that affect liveability in cities at low levels of development. [12]

Assess the effectiveness of strategies used to enhance liveability in cities. [20]
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Resource 1 for Question 1

Map of Labrador Nature Reserve, including the locations of Sites A and B
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Resource 2 for Question 1

Data collected on infiltration rates from Site A

Time Infiltration rate
(mm/min)

1 min 10

2 mins 9

3 mins 7

4 mins 4

5 mins 1

Data collected on infiltration rates from Site B

Time Infiltration rate
(mm/min)

1 min 15

2 mins 12

3 mins 10

4 mins 8

5 mins 7
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Resource 3 for Question 2

Climograph for Bohol, Philippines

Altitude: 8m “C: 26.6 mm: 3756
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Source: https://en.climate-data.org/location/483265/

Climograph for Paracas, Peru

Altitude: 17m “C: 19.2 mm: 0
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Source: https://en.climate-data.org/location/1029599/
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Resource 4 for Question 2

Chocolate Hills, before the 2013 earthquake
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Source: http://www.asiatri.com/2016/11/betten-watkinson-win-2016-bellevue-bohol-5150/chocolate-hills/

Chocolate Hills, after the 2013 earthquake

Source: https://blogs.aqu.org/landslideblog/2013/10/16/wipha-typhoon-bohol-earthquake/
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Resource 5 for Question 2

Map of warm and cold ocean currents, and relative location of Paracas, Peru
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Source: https://www.tes.com/lessons/OAhtY6FP_NHDPQ/ocean-currents

Resource 6 for Question 2

Landforms in Paracas National Park, Peru

Source: https://www.researchgate.net/publication/307133979 Numerical Investigation of Turbulent-
Driven_Secondary Flow? sg=rsTr7AOnP5Ps BYbo YiTc0-gHshYWQ3-kEUX45KVE-
Pf8wDvtG94sMdO HK9KrCYoiugfTS50
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Resource 7 for Question 3

Wages in the garment industry for selected Asian countries

Stitching Salaries

Cambodia’s garment-sector wages are among the lowest in the region.

Country Range of monthly minimum wages, in U.S. dollars

China $165 $265

Vietnam 131

India 128

Cambodia

Bangladesh Bl |owest
highest

Source; International Labor Organization The Wall Street Journal

Source: https://www.wsj.com/articles/garment-workers-push-for-higher-wages-1413321601

Resource 8 for Question 3

Article on efforts to increase workers’ wages in Bangladesh

Criticized over unsafe conditions and low pay in its garment industry, Bangladesh took a first step to raise
wages on Monday with a special government-appointed board voting to nearly double the minimum wage.

Bangladesh’s garment industry has faced growing international pressure to improve worker safety and
wages especially since the collapse of the Rana Plaza factory building in April, which killed more than
1,100 garment workers. But the Rana Plaza disaster also focused attention on a global supply chain in
which multinational brands pushed hard to keep costs down, even as they promise consumers that their
clothes are made in safe, well-run factories.

More than 100 multinational clothing brands and retailers have signed a legally binding, Europe-dominated
accord that requires them to help finance fire safety and building improvements in Bangladeshi factories.
But most American brands, including Walmart and Gap, refused to join, and have instead pursued an
approach that does not oblige them to help finance improvements.

Bangladesh’s economy is heavily dependent on the garment industry for jobs and foreign exchange
earnings. Factory owners say that to stay competitive they must keep wages from rising too high.
Mohammad Fazlul Azim, a factory owner and member of Parliament, warned that the wage increase could
bankrupt many factories, especially smaller ones.

Source: “Bangladesh takes steps to increase lowest pay”, The New York Times, November 2013
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Resource 9 for Question 3

Extract from website of Clean Clothes Campaign, a non-state actor

TURN AROUND, H&M |

Hey H&M, you seem to be quite lost. Or did you forget your destination
altogether?

You committed to reaching Living Wage for workers who make your clothes by
2018.

Remember that, H&M? You even drew up a roadmap, and you got loud cheers
from all over the world.

It looks like you threw the roadmap out the window and you now need some help
to get to your original destination before 2018 is over.

Here’s a short version of what you need to do:

Nt r

Turn around Go straight Take the right turn
to stay true to your suppliers to make sure workers
to your commitment get paid a living wage

WILL YOU HELP TURN H&M AROUND ?

In 2013 H&M committed to ensuring living wages by 2018, which brought the brand a lot of positive media coverage. Now H&M is trying
to cover up that commitment, pretending they have been saying something else all along.

Meanwhile hundreds of thousands of workers making H&M clothing still cannot lift themselves out of poverty with the hard work hidden
behind the glossy storefronts.

H&M has the financial means and the power to stay true to their original commitment. Not only that - they could even go beyond that and
cover their whole supply chain.

You have a voice in determining H&M'’s course of action!

WHAT YOU CAN DO:

WeMove.EU _é:

Source: http://turnaroundhm.org/
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Resource 10 for Question 4

Slum Population in Selected States in India

Slum Population

Total Population

State 2001 2011 2001 2011
Andhra Pradesh | 5,149,272 10,186,934 15,752,946 84,580,777
Delhi 2,025,890 1,785,390 10,979,341 16,787,941
Gujarat 1,346,709 1,680,095 11,427,259 60,439,692
Jharkhand 309,557 372,999 2,418,755 32,988,134
Maharashtra 10,644,605 11,848,423 33,624,960 112,374,333

Source: https://web.archive.org/web/20061206212031/http://www.censusindia.net:80/results/sluml.html;

https://www.census2011.co.in/

Resource 11 for Question 4

Distribution of informal settlements in Ahmedabad, India

" me District Limts
— Major Roads
s 01 RING RoOAD

Legend

—— Distance from Cy Cenler

E=oway

CcamTaL

INFORMAL SETTLEMENTS

I M FORMAL DEVEL

B WATER BODY

TOTAL BUILT-UP 2001 __ -

Note: Gamtals refer to village
areas that have been surrounded
by the city over time. Oftentimes
due to late incorporation in the
city, they are not serviced with
urban infrastructure.

Source: https://openknowledge.worldbank.org/bitstream/handle/10986/16384/wps6267.pdf?sequence=1
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Resource 12 for Question 4

Reimaging of the Sabarmati Riverfront in Ahmedabad, India

Pic: Yogesh Chawda

23KM PROMENADE REVIVES

@ Gandhi Bridge
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AHMEDABAD'S LIFELINE GETS FRESH LOOK N g I
Promenade | The 23km-long Streets | Al riverfront streetshave | |/
promenade has two levels. Lower dedicated footpaths with cycle treatment plant
level is for pedestrians, cyclists tracks, parking bays and 20ft wide
and upper one for hosting cultural, carriageways

educational and leisure activities

Parks & plazas | Around 70 hectares
of reclaimed land has parks, gardens
and shaded plazas

Market | Ravivari, a 606-year-old
traditional flea market, on the
riverfront has 1,641 vendor
platforms, seating areas, paved
walkways, food courts

http://epaperbeta.timesofindia.com/NasData/Publications/The TimesOfindia/Mumbai/2017/09/22/Photographs/018/22

Source:

09 2017 018 026 011.jpg

AJC 2018 JC2 H2 Geography Preliminary Examinations Paper 2- INSERT



11
Resource 13 for Question 4

Article on impacts of urban reimaging of the Sabarmati Riverfront in Ahmedabad

Once a bleak riverbed that was dry most of the year, the Sabarmati that winds through central Ahmedabad
is now a swelling and much cleaner waterway, fed by canals and barrages from an upstream river.
Previously, the old river was clogged with sewage and the tin-roofed shanties clustered along the banks
blocked access for the general public. Now, an interceptor sewer system, part of the $200-million
Sabarmati project, has been constructed on both the banks of the river to intercept the sewer running into
the river and divert it to treatment plants.

Backers of the project boast that the rejuvenation of the Sabarmati riverfront has made it a center of civic
life, just as it was a century ago. A key feature of this project is a two-level, continuous promenade on both
sides of the river, built just above the water level to serve only pedestrians and cyclists and to provide
access to the water. The whole stretch of river banks is public, open to every citizen.

But overhauling the Sabarmati required one of the largest urban resettlement programs undertaken in
India. Tens of thousands of poor riverfront families were given space in government-built apartment blocks,
but most were located on the outer reaches of the city, all but disconnected from transit networks, utilities
and people's former livelihoods, the families said. Some of the buildings were unfinished or lacked potable
water.

Also, not all slum dwellers were resettled. For thousands other impoverished slum dwellers, they and their
families are stuck in a temporary housing site, living in tumbledown shacks made of plywood and plastic
sheets that fall apart during the heavy summer rains, miles from city services or decent jobs.

Adapted from:
o http://sabarmatiriverfront.com/UserFiles/File/INCLUSIVE%20GROWTH.pdf
¢ https://economictimes.indiatimes.com/news/politics-and-nation/poor-excluded-in-ahmedabads-urban-
development-model-study/articleshow/47582007.cms
o http://www.latimes.com/world/asia/la-fg-india-river-20140803-story.html
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Section A

Theme 4: Geographical Investigations

A class of 25 18-year old students were tasked to investigate the influence of land use
on infiltration rates in Singapore. After splitting into groups of 5, one of the groups
selected Labrador Nature Reserve as their study area, and decided to carry out their
primary fieldwork at two sites — Sites A and B — in the nature reserve.

The group crafted the following hypothesis for their investigation:
“The higher the level of urbanisation of the site, the lower the infiltration rate in
the site.”

The following equipment were provided to measure infiltration rate at the two different
land use sites:
e Atin can, about 30cm in height and a diameter of 10cm, with both ends removed
A 1.5-litre bottle of water
A ruler
Hammer
Wooden plank
Stopwatch

The investigation was conducted on a weekday afternoon in June. They were given 3
hours to complete their investigation, from 2 pm to 5 pm. At the respective sites, the tin
can was driven into the soil to about 10cm deep by using a hammer onto a wooden
plank placed on the rim of the can. A ruler was placed vertically inside the tin can to
record the fall in water level. Water was poured to a depth of 20 cm. Measurements of
the remaining depth of water was taken every 1 minute to compute the infiltration rate.
At the same time, constant top-ups of water were carried out to maintain a regular head
of water above soil.

Resource 1 shows a map of Labrador Nature Reserve, which indicates the locations of
Sites A and B. Resource 2 shows data collected on infiltration rates at Sites A and B.

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 2
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(b)

()

(d)

(€)

3
Explain why the hypothesis crafted by the group is not suitable for the
investigation at Labrador Nature Reserve.

Explain how the impacts of the investigation could be minimised.

With reference to Resource 2, sketch a line graph to represent the infiltration
rates for Site A and Site B over time respectively. Suggest one reason why
this method may be better than the one depicted in Resource 2.

With reference to Resources 1 and 2, account for the differences in infiltration
rates between Sites A and B.

Evaluate the usefulness of the investigation in understanding the influence of
land use on infiltration rates, and suggest how the investigation could be
improved.

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 2
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Section B

Theme 1: Tropical Environments

Geomorphic processes and landscapes in Bohol, Philippines and Paracas, Peru

Resource 3 shows climographs for Bohol, Philippines and Paracas, Peru. Resource 4
shows Chocolate Hills, a limestone landscape in Bohol, Philippines, before and after an
earthquake in 2013. Resource 5 is a map of ocean currents. Resource 6 shows
landforms in Paracas National Park.

(@)

(b)

()

(d)

()

With reference to Resource 3, identify the climate classification of Bohol and
Paracas. [2]

With reference to Resources 3 and 4, explain how the landscape in Bohol,
before the 2013 earthquake, may have been formed. [8]

Using evidence from Resource 4 and your own knowledge, suggest how the

2013 earthquake might have affected the landform shown in Resource 4. [6]
With reference to Resource 5, account for Paracas’ rainfall characteristics. [4]
Explain how the landforms shown in in Resource 6 may have come about. [5]

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 2



Theme 2: Development, Economy and Environment
Wages of workers in the garment industry in Bangladesh

Resource 7 shows wages in the garment industry for selected Asian countries.
Resource 8 is an article on efforts to increase workers’ wages in Bangladesh. Resource
9 is an extract from the website of Clean Clothes Campaign, the largest global alliance
of labour unions and non-governmental organisations (NGOs) fighting for the
improvement of working conditions and empowering garment industry workers.

(&) With reference to Resource 7, compare the wage level of Bangladesh to the

other Asian countries. [4]

(b) Suggest reasons why transnational corporations (TNCs) in the garment
industry may locate their operations in the countries listed in Resource 7. [5]

(c) With reference to Resource 8 and your own knowledge, suggest possible
impacts that TNCs may have on their host economies. [6]

(d) With reference to Resource 8, explain why raising wages may not be
necessarily beneficial for Bangladesh. [3]

(e) With reference to Resource 9 and your own knowledge, explain the role of
non-state actors in influencing the global economy. [7]

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 2



Theme 3: Sustainable Development
Urban liveability in Ahmedabad, India

Ahmedabad, the former capital of the Indian state of Gujarat, is one of the most
populous cities in the country as of 2011. It also houses a key urban reimaging project
implemented along the Sabarmati River, an important source of water for the city.

Resource 10 shows the trends in slum population in various states in India from 2001 to
2011. Resource 11 shows the distribution of informal settlements in Ahmedabad.
Resource 12 shows the main features of urban reimaging of the Sabarmati River in
Ahmedabad. Resource 13 is an extract on impacts of urban reimaging of the Sabarmati
Riverfront in Ahmedabad.

(@) Compare the trends in slum population between Gujarat and Delhi from 2001
to 2011 with reference to Resource 10. [3]

(b) Describe the distribution of the range of informal settlements in Ahmedabad in
2001 using Resource 11. [4]

(c) With reference to Resource 11, suggest reasons for the distribution of the
range of informal settlements in Ahmedabad in 2001. [5]

(d) With reference to Resource 12, explain two ways in which urban reimaging of
the Sabarmati Riverfront might have helped enhance urban liveability in the
area. [4]

(e) Using Resources 12 and 13 and your own knowledge, evaluate the extent to
which urban reimaging along Sabarmati Riverfront has improved the lives of
slum dwellers in Ahmedabad. [9]

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 2
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(b)

Section A — Tropical Environments
Answer one question from this section.
Explain how seasonal variations in wind direction affects tropical climates.

Indicative content:

e Seasonal variations in wind direction refer to monsoons.

e The effects of such variations on tropical climates generally revolve
around rainfall seasonality.

e An explanation of how such seasonal variations in wind direction occur
should be provided: change in position of the overhead sun across the
months; shifts of the ITCZ.

e Explanation of how these variations then affect rainfall patterns in the
tropics should also be provided: effect of variations in land/ sea surfaces
on rainfall patterns; other local factors — such as orographic barriers.

e A higher level response will offer detailed explanations of both how the
seasonal variations in wind directions occur, as well as their resultant
effects on rainfall patterns in the tropical climates. An understanding of
context will also be shown, perhaps through discussing/ comparing the
effects of the Asian and African monsoons.

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a)

To what extent do you agree that variations in rainfall only exist between
climatic zones in the tropics?

Indicative content:

e Variations in rainfall can be seen between climatic zones: total amount;
seasonality

e Variations in rainfall can also be seen within climatic zones, in different
locations with location-specific factors/ conditions: orographic barriers;
local heating; ocean currents; continentality

e A higher level response will have a clear statement of degree of
agreement with the perspective offered. Responses should provide
justification for their stand.

Possible links to other topics include:

e Occurrence of tropical cyclones leading to higher than average rainfall in
some parts of the tropics (Topic 1.2)

e Climate change leading to effects on rainfall patterns or changes in
rainfall within a climatic zone over time (e.g. wet places getting wetter,
dry places getting drier) (Topic 3.1)

Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b)

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 1
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2 (a) Explain the variations in surface runoff generation within the tropics.

Indicative content:

¢ In essence, students are required to discuss how variations in surface

runoff are a result of variations within the tropics. Therefore, in order
to address the question, students are required to do the following:

o ldentify the two different types of surface runoff (overland flow)

in the tropics — Hortonian overland flow and saturation overland

flow.
o ldentify variations within the tropics that would result in
differences in surface runoff generation — in this case,

differences in precipitation between the humid and arid tropics.

o Explain why such differences in precipitation would result in
Hortonian overland flow and saturation overland flow
respectively.

¢ A higher level response might include the following:

o Detailed explanations of the differences between Hortonian
overland flow and saturation overland flow

o Consistent and explicit relevance of the response to the
context - e.g. contrasting between humid and arid tropics with
relevant examples

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a)
(b) “Man is solely to blame for flooding hazards in the world today.”
To what extent do you agree?

Indicative content:

e Students should discuss both natural and anthropogenic causes of
flooding, and provide a comparison of the relative importance of human
activities in causing flooding hazards in the world today.

o In the case of natural causes of flooding, students may
particularly want to discuss the role of heavy rainfall in causing
flooding hazards.

o In the case of human causes of flooding, students could
discuss the roles of deforestation and urbanisation in causing
flooding hazards. The role of climate change in intensifying
rainfall events, leading to greater frequency and/or magnitude
of flooding hazards could also be raised.

e Students could argue that human activities are largely to blame for
flooding hazards, especially given current urbanization trends and the
trend of global warming.

o Fully agreeing with the given statement, which requires
evidence that natural factors do not have a part to play in
causing flooding hazards at all, is generally not a
recommended stand to take.

o However, it is possible for students to discuss the role of
humans in mitigating flooding hazards to support arguments of
how human activities are not completely to blame for the

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 1
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occurrence of flooding hazards.

e Students should, where possible, make reference to case studies that
demonstrate the relative importance of human activities / natural factors in
causing flooding hazards.

e A higher level response might include the following:

o A clear statement of degree of agreement with the perspective
offered, with justification for their stand.

o Consistent use of case studies to support arguments within the
essay.

Possible links to other topics include:

e The influence of climate on rainfall patterns and thereby the occurrence
of flooding hazards in the tropics (Topic 1.1)

e The influence of climate change in influencing rainfall patterns (e.g.
changes in precipitation intensity and influence on frequency of tropical
cyclone occurrence) (Topic 3.1)

e The influence of urbanisation on flooding hazard occurrence (e.g. pluvial
flooding) (Topic 3.2)

Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b)

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 1
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(b)

Section B — Development, Economy and Environment

Answer one question from this section.

Explain the different perspectives on how development may be achieved for
countries at various levels of development.

Indicative Content:

Different perspectives on how development may be achieved include:
o Core-periphery model: Shows how the core regions become more

economically developed than the periphery regions. Beneficial
effects can spread from the developed, core regions to the less
developed, peripheral regions due to increasing deconcentration
from the core, increasing interactions between core and periphery
and development of transport and communications infrastructure.
These thus lead to economic growth and diffusion to the peripheral
regions.

Dependency theory: proposes that the development of the richer
nations was attained at the expense of the poorer ones, hence
accounting for the persistent poverty or low levels of development
of the developing countries. While richer countries were able to
develop from the profits reaped by importing primary commodities
from the poorer nations and selling manufactured products, the
poorer countries constantly faced a situation of trade deficit where
the price of primary commodities were always lower than the price
of manufactured products they had to purchase from the richer
nations.

Bottom-up development: Shifted the focus away from an economic
understanding of development. Hence it emphasized self-reliance,
meeting people’s basic needs, being ecologically sensitive as
aspects of development that should be attained/ considered.
Involved greater public participation in contextualizing nature of
development.

A higher level response will offer detailed explanations of how each of the
perspectives offered insights as to how development is achieved.
Responses might also discern how these perspectives differentiated the
development pathways of developed vs developing countries.

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a)

Evaluate the usefulness of existing approaches in measuring development
and its progress.

Indicative content:

Existing approaches in measuring development. economic measures;
Human Development Index (HDI); Multi-dimensional Poverty Index (MPI)
Existing approaches in measuring development progress: MDGSs; post-
2015 Development Agenda and SDGs

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 1
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e Responses should include a discussion of the extent of usefulness of
these measures in measuring developing development and its progress.

¢ A higher level response will specify criteria in evaluating the usefulness of
the approaches. These could include: comprehensiveness; comparability;
relevance over time; ease of use for specific groups (e.g. governments,
policymakers, etc.).

Possible links to other topics include:
¢ Indicators that measure sustainable urban development (Topic 3.2)

Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b)
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4

(@)

(b)

Discuss the impacts of extractive industries on countries at low levels of
development.
Indicative content:

e Students should explain the environmental impacts of extractive
industries, although related social and economic impacts of extractive
industries will also be accepted and will in fact enhance the quality of the
answer. Explanations should include the identification of impacts, details
of these impacts, and why these impacts would occur, particularly in the
context of countries at low levels of development (LDCs).

¢ A higher level response might include the following:

o Well-elaborated case studies situated in LDCs to elaborate on
identified impacts of extractive industries.

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a)

“The key to escaping the resource curse is the diversification of the
economy.”

Evaluate the validity of the given statement.

Indicative content:

e Students should discuss the extent of importance of one economic policy
— diversification of the economy — in escaping the resource curse. This
could possibly include the following elements:

o A clear explanation of the resource curse theory

o A discussion of strategies / characteristics of good governance
that would help countries escape the resource curse, with
diversification of the economy as one required point of
discussion.

o An assessment of the importance of diversification of the
economy, through analyzing its strengths and/or weaknesses,
and/or through contrasting this strategy with other strategies
and/or characteristics of good governance.

¢ Responses which focus mostly on the reasons for the resource curse,
rather than on how countries might escape the resource curse will not be
able to attain a high level of marks

¢ A higher level response might include the following:

o Use of weighing criteria to evaluate how crucial the
diversification is to escaping the resource curse.

o Consistent use of case studies to justify arguments being made
(e.g. the case study of Botswana)

Possible links to other topics include:

e The role of different actors — e.g. TNCs and the state — in facilitating
countries’ escape from the resource curse (Topic 2.1)

Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b)
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(b)

Section C — Sustainable Development
Answer one question from this section.

Explain the challenges in attaining sustainable development over space and
time.

Indicative content:

e Political challenges: lack of political commitment and will; tedium of
negotiation and lack of consensus; protection of self-interests; lack of
“hard laws” and legally-binding limits; lack of clarity on how to implement
actions

e Economic challenges: differences in level of development across
countries; high costs of implementation

e A higher level response will offer detailed explanations of how these
challenges can be observed through the obstacles and outcomes of the
Rio Earth Summit and Rio+20.

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a)

“Climate change is the most significant challenge to achieving sustainable
development.”

To what extent do you agree with this statement?

Indicative content:

e Responses should include a discussion on the correlation between
climate change and the achievement of sustainable development —
generally, the effects of climate change would lead to setbacks in the
economic, environmental and social domains of societies, hence
potentially hindering sustainable development.

e An alternative approach would also consider how the effects of climate
change might trigger mitigation/ adaptation responses that would aid in
achieving sustainable development in the long run.

e Responses could also consider the role of other factors in affecting
sustainable development, for instance on a more local scale: e.g. waste,
poor housing conditions; traffic congestion

e Reasons as to why these other factors are deemed more/ less significant
compared to climate change could also be provided.

e A higher level response will have a clear statement of degree of
agreement with the perspective offered. Responses should provide
justification for their stand.

Possible links to other topics include:

e Issues in Sustainable Urban Development (Topic 3.2)

e Increased frequency in El Nino events due to global warming (Topic 1.1)

e Increased occurrence of tropical cyclones and flooding events due to
global warming (Topic 1.2)

e Causes and effects of tropical deforestation which illustrate the difficulty
in achieving sustainable development (Topic 1.2)
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e Environmental impacts of TNC (Topic 2.1)
e Impacts of extractive industries (Topic 2.2)

Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b)
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6

(@)

(b)

Explain the factors that affect liveability in cities at low levels of development.

Indicative content:

e Responses should include a discussion of at least two different
categories of factors that affect urban liveability: political, social, economic
and environmental factors. Explanations should identify the respective
factors and explain what they entail.

¢ A higher level response might include the following:

o Choice of factors & relevant examples that reflect
characteristics of cities at low levels of development (i.e. LDC
cities) — the context of the question. One example would be
war-torn cities in the Middle-East and their low ranking in
liveability indexes, which reflects safety and stability as part of
political factors that affect urban liveability.

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a)
Assess the effectiveness of strategies used to enhance liveability in cities.

Indicative content:

e Responses should discuss the extent to which strategies used to enhance
liveability are effective, using a criterion/ a set of weighing criteria. More
than one strategy needs to be discussed.

e Strategies discussed must include a clear explanation on how the
strategy is meant to address issue(s) affecting liveability in cities (in order
to enhance urban liveability). Students can discuss strategies used to
reimage a city and/or manage the effects of pluvial flooding on liveability,
but are not restricted to this. Students may discuss strategies to achieve
sustainable urban development only if there are clear links made to how
strategy could enhance urban liveability.

¢ A higher level response might include the following:
o Consistent application of a set of criteria or criterion to evaluate
the effectiveness of different strategies.
o Recognition that the effectiveness of strategies would vary
according to context — e.g. between developed and developing
cities, between different social groups in a city.

Possible links to other topics include:

e With reference to strategies used to mitigate pluvial flooding to enhance
urban liveability, students might make links to flooding in the tropics more
generally (Topic 1.2) and the influence of climate change on urban
liveability (Topic 3.1)

Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b)
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Section A
Theme 4. Geographical Investigations

1 A class of 25 18-year old students were tasked to investigate the influence of land use on
infiltration rates in Singapore. After splitting into groups of 5, one of the groups selected
Labrador Nature Reserve as their study area, and decided to carry out their primary fieldwork at
two sites — Sites A and B — in the nature reserve.

The group crafted the following hypothesis for their investigation:
“The higher the level of urbanisation of the site, the lower the infiltration rate in the site.”

The following equipment were provided to measure infiltration rate at the two different land use
sites:

A tin can, about 30cm in height and a diameter of 10cm, with both ends removed

A 1.5-litre bottle of water

A ruler

Hammer

Wooden plank

Stopwatch

The investigation was conducted on a weekday afternoon in June. They were given 3 hours to
complete their investigation, from 2 pm to 5 pm. At the respective sites, the tin can was driven
into the soil to about 10cm deep by using a hammer onto a wooden plank placed on the rim of
the can. A ruler was placed vertically inside the tin can to record the fall in water level. Water
was poured to a depth of 20 cm. Measurements of the remaining depth of water was taken
every 1 minute to compute the infiltration rate. At the same time, constant top-ups of water were
carried out to maintain a regular head of water above soil.

Resource 1 shows a map of Labrador Nature Reserve, which indicates the locations of Sites A
and B. Resource 2 shows data collected on infiltration rates at Sites A and B.

(@) Explain why the hypothesis crafted by the group is not suitable for the investigation at
Labrador Nature Reserve. [2]

Answer Guide:

¢ Not specific — does not specify the sites delineated for investigation and/or the
different land uses required

e Not measurable — variations in land use cannot be measured by level of
urbanisation

Point-marked — 1m for identification of reason, and 1m for explanation of reason.
(b) Explain how the impacts of the investigation could be minimised. [4]

Answer Guide:

e Minimisation of impacts on the ecosystem in the area, through measures
such as:
o Minimising the removal of vegetation when hammering the tin can into the
soil to measure infiltration rates, especially at Site B
o Avoiding littering at the park

e Minimisation of social impacts in the nature park, given that it is a weekday
afternoon in June where there might be members of the public in the area,
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(c)

(d)

(e)

through measures such as:
o Conducting investigation away from pathways, especially at Site A given
that Site A is a road / next to a carpark
o Reduce noise levels when conducting investigation, as the nature park is
an area of leisure and recreation for members of the public.

e Any other impacts & corresponding suggestions — list is non-exhaustive
Point-marked.

With reference to Resource 2, sketch a line graph to represent the infiltration rates for
Site A and Site B over time respectively. Suggest one reason why this method may
be better than the one depicted in Resource 2.

Answer Guide:
e Sketch of line graph:
o 2 marks for Site A and B respectively. Marks are allocated based on:
= Accuracy of data points
= Use of appropriate x- and y- axes

e Possible reasons for line graph being an improvement over the table (1m for
identified reason, 1m for explanation):
o Easier visualization of change of infiltration rates over tine at each site
o Easier comparison of difference in change in infiltration rates between
Sites A and B
o Any other appropriate reason accepted.

Point marked.

With reference from Resources 1 and 2, account for the differences in infiltration rates
between Sites A and B.

Answer Guide:
e Infiltration rates at Site A are lower than at Site B.

o Site A: Being located at a car park / road, the ground is therefore likely to
be concretised and largely impermeable. This hence reduces infiltration
rates at the area.

o Site B: Being located directly within the gazetted nature reserve area in
Labrador Nature Reserve, it is likely that vegetative cover is high. This
means that soil will be more permeable owing to the presence of plant
roots that provide fissures, thus enhancing infiltration rates.

Point marked.

Evaluate the usefulness of the investigation in understanding the influence of land
use on infiltration rates, and suggest how the investigation could be improved.

Answer Guide:

Possible points for evaluation of usefulness of the investigation:

e Arguments supporting the view that the investigation has been useful:
o Does allow for a conclusion to be drawn that variations in land use do
impact infiltration rates in the area.
o Sites selected for investigation are very clearly of two different types of
land use, contributing to the validity of the investigation in meeting its aims
AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 2
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e Arguments against the view that the investigation has been useful:
o Accuracy of the investigation is unclear, given:
= The use of a single-ring infiltrometer rather than a double-ring
infiltrometer, which means that the lateral flow of water is not
controlled in the investigation
= |nvestigation was not repeated in the same session
o Reliability of the investigation is unclear, given that:
= Only one session of the investigation was conducted, and on only
one day

Possible suggestions on how to improve the investigation:

e Improve reliability and accuracy of the investigation through:

o Using a double-ring infiltrometer to control lateral flow of water during the
investigation

o Choice of more sites of different land uses to corroborate findings further

o Repetition of investigation on the same day, near to Sites A and B
respectively, and taking the average result

o Having multiple sessions across several days and taking the average
result.

Levels marked using H2 Generic Level Descriptors for 9m DRQ on Theme 4.
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Section B

Theme 1: Tropical Environments

Geomorphic Processes and Landscapes in Bohol, Philippines and Paracas, Peru

2 Resource 3 shows climographs for Bohol, Philippines and Paracas, Peru. Resource 4 shows
Chocolate Hills, a limestone landscape in Bohol, Philippines, before and after an earthquake in
2013. Resource 5 is a map of ocean currents. Resource 6 shows landforms in Paracas National

Park.

(@)

(b)

With reference to Resource 3, identify the climate classification of Bohol and Paracas.

Answer Guide:
e Bohol — Am/ tropical monsoon climate
e Paracas — Bwh/ tropical desert

Point marked.

With reference to Resources 3 and 4, explain how the landscape in Bohol, before the
2013 earthquake, may have been formed.

Indicative content:
e Landscape identification: cone and cockpit karst

e Why the Am climate contributes to landscape formation:

o An abundance of rainfall is required as water is a key agent for the
chemical weathering processes of carbonation and solution, and a
sufficient amount of water is required to dissolve part of the rock. This
therefore allows intense vertical solution to occur.

o Also supports dense vegetation, hence providing an abundance of humic
acids from decaying vegetation.

e Geological characteristics that favour landscape development — the nature of
limestone:
o Well-bedded and jointed - allowing for drainage of water along fractures
and thus localised (concentrated) solution along these fractures
o Comprises of calcium carbonate which is highly soluble

e Process of formation:

o Cone karsts generally develop first from dolines, which are surface
conical depressions formed essentially by the solution and/or collapse of
underlying limestone strata.

o Due to intense chemical weathering in the form of carbonation and
solution, the dolines develop into cockpits. Neighbouring cockpits may
ultimately overlap and merge.

o Over time, the low residual hills marking the boundary of a cockpit are
converted into cone-shaped rises by the expansion of cockpits from
various sides.

Level | Marks | Descriptors
3 6-8 | « Response considers both the role of climate and geology in
the formation of the landscape.
o Detailed explanation of identified factors and how they
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(c)

contribute the process of landscape formation.

e Accurate identification of the landscape in Resource 4.

2 4-5 | « Response considers only the role of climate or the role
geology in the formation of the landscape.

o Explanation of identified factors and how they contribute the
process of landscape formation is provided, but weaker
responses may lack depth in explanation.

o \Weaker responses may not accurately identify the landscape
in Resource 4.

1 1-3 | ¢« Response may consider the role of climate or the role
geology in the formation of the landscape, but response
generally lacks depth, or appears descriptive.

o Weaker responses may not accurately identify the landscape
in Resource 4.

0 0 No creditworthy response

Levels marked.

Using evidence from Resource 4 and your own knowledge, suggest how the 2013
earthquake might have affected the landform shown in Resource 4.

Indicative content:

e In general, earthquake has caused mass movements to occur on the slopes of the

cone karst.

e In particular, based on the centre middleground of Resource 4 (after earthquake),
it appears that a slide/ rotational slide/ slumping has occurred as there seems to
be an arcuate or crescent-shaped head scarp at the top of the slope.

e Process:

o Considering that the slopes of the cone karst are relatively steep, the
effect of the tangential pull of gravity on slope materials is expected to be a
significant, and accounts for a relatively high amount of shear stress.

o Earthquake causes ground-shaking which may cause the slope materials
to be loosened/ lose cohesiveness hence resulting in a reduction in shear
strength.

o The Am climate of Bohol also suggests that slope materials are likely to
contain some amount of water content, thus increasing the likelihood of
lubrication along the slide plane, reducing friction and shear strength.

Level | Marks | Descriptors
3 5-6 | ¢« Response makes reference to the mechanisms of shear
stress and shear strength.

e Specifies the effects of the earthquake on the landscape, and
higher level responses would identify the type of mass
movement accurately.

o Detailed explanation of factors and how they lead to the
occurrence of mass movements.

2 3-4 | « Response may not make reference to the mechanisms of
shear stress and shear strength consistently.
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(d)

(e)

e Specifies the effects of the earthquake on the landscape in
general.

e Explanation of factors and how they lead to the occurrence of
mass movements may be lacking in depth or breadth.

1 1-2 | e« Response does not make reference to the mechanisms of
shear stress and shear strength.

o Lack specification of the effect of the earthquake on the
landscape or may be inaccurate.

e Explanation of factors may be lacking, or may contain errors.

0 0 No creditworthy response

Levels marked.
With reference to Resource 5, account for Paracas’ rainfall characteristics.

Answer Guide:
e Rainfall characteristic: low/ no rainfall throughout the year.

e Locational characteristic: coastal location, proximity to cold current
o Cold current tends to cool the air above, lowering the capacity of the air to
hold moisture (i.e. evaporation might be lower), hence, air tends to be dry
and saturation is hard to be achieved. This limits the amount of rainfall
received throughout the year.

Explain how the landforms shown in in Resource 6 may have come about.

Answer Guide:
¢ Landforms: barchan dunes

e Climatic conditions: aridity - limited presence of vegetation, hence allowing sand
particles to be easily transported by wind, before they are eventually deposited to
form various depositional features.

e Formation of barchans dunes:

o Ususally occurs where the wind blows consistently from one direction.

o The dune begins as a small mound of sand, formed either by chance or on
the lee side of an obstruction such as a rock or bush.

o Once in existence, the dune will trap more sand blown in by the wind. The
fresh sand will be transported up the gentle windward slope, over the dune
crest, and onto the steep lee face of the dune — this will cause downwind
migration of the dune. The rate of migration will be slowest at the centre of
the dune (where it is highest) and more rapid at its extremities; as a result
it will develop horns.
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a
horn
slip-
face
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«—— downwind dune migration
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Theme 2: Development, Economy and Environment
Wages of workers in the garment industry in Bangladesh

3 Resource 7 shows wages in the garment industry for selected Asian countries. Resource 8 is an
article on efforts to increase workers’ wages in Bangladesh. Resource 9 is an extract from the
website of Clean Clothes Campaign, the largest global alliance of labour unions and non-
governmental organisations (NGOs) fighting for the improvement of working conditions and
empowering garment industry workers.

(&) With reference to Resource 7, compare the wage level of Bangladesh to the other
Asian countries. [4]
Answer Guide:

Bangladesh Basis of comparison Other Asian Countries

e Lowest minimum Lowest wage level e All above US$68 —
wage level — US$68 US$70 — 165.

e Nol/ little variation — Range of wage levels e Besides Cambodia, all
appears to only be at display a range of
US$68. wage levels.

e China has the largest
range.

(b) Suggest reasons why transnational corporations (TNCs) in the garment industry may
locate their operations in the countries listed in Resource 7. [5]

Answer Guide:

Context of Country/ Asset-orientation Market-orientation
Objective of TNC approach: approach:
TNCs aim to profit maximize | TNCs aim to profit maximize
by lowering cost of by lowering cost of
production production
Lower cost of e TNCs locate functions in

production these LDCs/ emerging
economies as labour
cost/ land cost, etc., is
relatively cheaper than
their home countries or
more developed
countries.

¢ In addition, there might
also be cost savings as
state policies might
incentivize investment
by TNCs in the form of
low coporate taxes,
subsidies, etc.

Large potential e The emerging
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market

economies in particular
e.g. China/ India offer
large markets as well as
rising incomes which
increases their potential
as a viable market.
Hence, TNCs locate in
these countries to better
meet the needs and
improve sales to these
markets.

(c) With reference to Resource 8 and your own knowledge, suggest possible impacts

TNCs may have on their host economies.

Indicative content:

Impacts suggested from Resource 8:

@)

Unsafe working conditions — collapse of factory building, leading to death

of workers

Low wages for workers — partly due to desire of host economies to attract
investments, state may keep minimum wage levels low. The dependence
of the economies on these TNCs may also imply a lack of willingness to
impose policies that would require TNCs to ensure safer conditions or

increase wages, for fear that these TNCs would disinvest.

Other impacts:
Capital injections

Technological and knowledge diffusion
Competition with domestic firms
Creation of employment opportunities
Environmental degradation

O

O 0O 0O

Level

Marks

Descriptors

5-6

Response makes good reference to Resource 8 in
suggesting impacts.

Detailed explanation of how these impacts come about, both
in relation to the objectives of the TNCs, as well as the

context of the host economies.

Response makes some reference to Resource 8 in
suggesting impacts.

Explanation of how these impacts come about may lack
depth or may be limited in considering the objectives of the

TNCs, or the context of the host economies.

Response makes limited reference to Resource 8 in
suggesting impacts.
Largely descriptive response — little attempt to explain how

these impacts come about.

0

No creditworthy response
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(d)

(€)

Levels marked.

With reference to Resource 8, explain why raising wages may not be necessarily
beneficial for Bangladesh.

Answer Guide:
e May lead to disinvestment of TNCs - revenue losses for Bangladesh; loss of
employment
e May cause bankruptcy of local factories/ companies:
o As local factories are likely to be small-scale operations with a small profit
margin, they are unable to sustain high costs of production.

o Also, some local companies serve as suppliers to TNCs - increasing
wages would make them less competitive as they might need on to pass
on these increases in cost of production to the TNCs - being footloose,
TNCs may choose to switch suppliers, causing local companies to lose the
partnership.

With reference to Resource 9 and your own knowledge, explain the role of non-state
actors in influencing the global economy.

Indicative content:
¢ Non-state actor in Resource 9: Clean Clothes Campaign

e Role in influencing global economy — in general:

o As watchdog: holding institutions to account, promoting transparency and
accountability = in this case, institution is H&M

o As advocate: raising awareness of societal issues and challenges and
advocating for change - in this case, highlighting the fact that H&M has
not kept to the promise to ensure “Living Wages” for its workers

o As representative: giving power to the voice of the marginalized or under-
represented - in this case, Clean Clothes is fighting for the under-paid
workers in H&M’s global production networks

e How global economy might be influenced:

o Initiates and encourages social movements of collective action — in this
case, to prompt TNCs to commit to and implementing a reasonable
minimum wage for their workers.

o By tapping on social media and “organizing” social media communities,
efforts are not limited by physical or legal structures, hence increasing
scope of influence.

o Hence, overall impact on global economy might be to improve the impacts
of TNCs on its host economies.

Level | Marks | Descriptors

3 6-7 | « Response demonstrates accurate knowledge of the role of
non-state actors in the context of the global economy.

e Response makes good reference to Resource 9 to illustrate
the role of non-state actors.

e Detailed explanation of how the global economy is
influenced/ potentially affected by the actions of non-state
actors.
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2 3-5 | « Response demonstrates knowledge of the role of non-state
actors in the context of the global economy, but some
inaccuracies may be present.

o Response makes some reference to Resource 9 to illustrate
the role of non-state actors.

e Explanation of how the global economy is influenced/
potentially affected by the actions of non-state actors is
present, but weakest level responses may lack depth.

1 1-2 | e« Response is largely descriptive, listing facts from Resource 9
with little attempt to explain how these show the role of non-
state actors in the context of the global economy.

o Response lacks clarity and focus on the question.

0 0 No creditworthy response

Levels marked.
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Theme 3: Sustainable Development

Urban Liveability in Ahmedabad, India

Ahmedabad, the former capital of the Indian state of Gujarat, is one of the most populous cities

in the country as of 2011. It also houses a key urban reimaging project implemented along the

Sabarmati River, an important source of water for the city.

Resource 10 shows the trends in slum population in various states in India from 2001 to 2011.
Resource 11 shows the distribution of informal settlements in Ahmedabad. Resource 12 shows
the main features of urban reimaging of the Sabarmati River in Ahmedabad. Resource 13 is an

extract on impacts of urban reimaging of the Sabarmati Riverfront in Ahmedabad.

(8 Compare the trends in slum population between Gujarat and Delhi from 2001 to 2011
with reference to Resource 10.
Answer Guide:

Gujarat Basis of comparison Delhi

Gujarat experienced an Change in total slum Delhi experienced a

increase in total slum population from 2001 to | decrease in total slum

population of 333,386 2011 population of 240,500

people. people.

Both states experienced a Change in slum Both states experienced a

decrease in slum population as a decrease in slum

population as a proportion proportion of total population as a proportion
of total population: population of total population:

e Proportion of slum e Proportion of slum
population in Gujarat population in Delhi
experienced a drop experienced a drop
from 11.7% to 2.8%. from 18.5% to 10.6%.

(b) Describe the distribution of the range of informal settlements in Ahmedabad in 2001
using Resource 11.
Answer Guide:

e The old city is located in the centre of the city, directly next to the eastern
bank of the major water body running through Ahmedabad.

o Informal developments are located within a 10km radius of the city
centre. These are mainly in the eastern region of the city, radiating outwards
from the OId City.

e Gamtals are distributed further afield, within a 6 — 12km radius from the city
centre.

e A number of informal developments and gamtals follow the major roads
that radiate from the city centre.

Point marked — 2 marks awarded for each accurate observation-evidence pairing.

(c) With reference to Resource 11, suggest reasons for the distribution of the range of
informal settlements in Ahmedabad in 2001.

Answer Guide:

Possible points that might be raised:

| Distribution | Reasons
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Location in centre of | ¢ Increased mobility and accessibility around the

city city, especially to jobs which are located in the city
centre

Location near major | ¢ Affordability of location, as slum dwellers are likely

transport networks not to be able to commute to and from distant

locations each day for formal employment

Location near major | e Acts as a source of (clean) water for the slum
water body dwellers for daily activities such as cleaning,
cooking and drinking, as the slum dwellers may not
have infrastructure for potable water within their

dwellings.
Gamtals’ location | ¢  Urban sprawl / expansion of urban areas over time
further away from city as the size of the city and the number of urban
centre dwellers grow, such that even village areas have
been incorporated into the city, as seen from
Resource 4.

Levels marked (see level descriptors below):

Level | Marks | Descriptors
3 4-5 | e Response identifies at least 2 reasons for distribution of
informal settlements in Ahmedabad.

e Response provides a detailed and appropriate explanation of
the reasons for the distribution of informal settlements in
Ahmedabad. In addition, reasons are clearly linked to specific
described trend(s), rather than generic reasons.

e Use of Resource 4 [specific trends identified in part (b)
especially] to support identification of reasons throughout the
response. Demonstrates understanding of reasons for
distribution of informal settlements from own knowledge.

2 2—-3 |e Response identifies at least 2 reasons for distribution of
informal settlements in Ahmedabad.

e Response provides appropriate explanations of suggested
reasons for the distribution of informal settlements in
Ahmedabad. However, explanations may not be detailed.
Reasons provided may be generic, instead of being
referenced to a specific trend.

e Use of Resource 4 to support identification of reasons in
response is present, but not consistently. Demonstrates some
understanding of reasons for distribution of informal
settlements from own knowledge, but may not be fully
accurate.

1 1 e Response only identifies 1 reason for distribution of informal
settlements, OR may identify at least 2 reasons which are
inappropriate. Reasons suggested are not elaborated on.

e Reasons provided may be generic, instead of being

AJC 2018 JC2 H2 Geography Preliminary Examinations — Paper 2
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referenced to a specific trend.

e Minimal reference to Resource 4, if at all.

0 0 No creditworthy response

(d) With reference to Resource 12, explain two ways in which urban reimaging of the
Sabarmati Riverfront might have helped enhance urban liveability in the area. [4]

Answer Guide:
e Environmental liveability:

o Improves sanitation and waste management in the area with the
incorporation of industrial sewerage outlets, the Pirana landfill site, and
the Pirana sewage treatment plant along the Sabarmati River.

e Social liveability:

o Provides public spaces for interaction and community gatherings to
improve conviviality, as seen from upper level of Promenade which
acts as a space to host various activities, and various parks and plazas
along the Sabarmati Riverfront

o Conservation and promotion of cultural heritage through conservation
of traditional market (Ravivari, a 606-year old traditional flea market)

e Economic liveability:

o Public spaces for gatherings to host events & activities (e.g. Ravivari —
vendors are able to earn an income through the formal incorporation of
the flea market into the riverfront)

Point marked — 2 marks awarded for each well-developed explanation, with clear
identification of the aspect of liveability that is improved.

(e) Using Resources 12 and 13 and your own knowledge, evaluate the extent to which
urban reimaging along Sabarmati Riverfront has improved the lives of slum dwellers
in Ahmedabad. [9]
Answer Guide:

Possible points for evaluation:

e Arguments supporting the view that the lives of slum dwellers have improved can
point to any of the reasons seen in Resource 5 - especially the improvement of
environment liveability through improved sanitation and waste management,
and improvement of economic liveability through the conservation of the
traditional flea market which some slum dwellers are likely to be engaged in.
Some of these points are corroborated in Resource 6 — e.g. “cleaner waterway”
and the incorporation of the “interceptor sewerage system” which enhances
environmental liveability.

e Arguments against the view that the lives of slum dwellers have improved can
point to the following that are evident in Resource 6:

o Displacement of slum dwellers, which separates them from their
homes, livelihoods and way of life (thus negatively affecting social and
economic liveability)

o Resettlement projects do not meet the need of slum dwellers,
negatively affecting social and economic liveability as well (similar
points to displacement of slum dwellers).

Levels marked using H2 Generic Level Descriptors for 9m DRQ on Theme 1, 2 or 3.
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1(a)

(b)

2(a)

(b)

3(a)

(b)

4(a)

(b)

5(a)

(b)

6(a)

(b)

Section A - Tropical Environments
Answer one question from this section.

Explain the role of climate in affecting weathering processes in the
humid and arid tropics.

How far do you agree that human activities play a significant role in
influencing the nature and occurrence of mass movements?

Explain the climatic characteristics of arid tropics.

Discuss the role of wind erosion in the formation of aeolian
landforms in the arid tropics

Section B — Development, Economy and Environment.
Answer one question from this section.

Explain how different characteristics of TNCs would affect the ways
in which they organise their intra-firm and inter-firm networks.

"International institutions and regional trade blocs serve to weaken
the power of the state.” Discuss the validity of this statement.

Explain how the core-periphery theory may be applied to the global
and national scales.

Discuss the challenges that countries may face in achieving the
sustainable development goals.

Section C — Sustainable Development
Answer one question from this section.

Explain why the effects of global warming may vary across the
globe.

To what extent are mitigation strategies the best approach to deal
with climate change?

Explain how the occurrence of pluvial floods may affect liveability of
cities.

Evaluate the role of climate in causing pluvial floods.

*+xx END OF PAPER *++*
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Resource 1 for Question 1
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Resource 2A for Question 1
Site A (Nature Reserve)
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Resource 2B for Question 1
Site B (Residential — The Dairy Farm Estate)

Sample Point

Resource 3 for Question 1
Data collected from Sites A (Nature Park) and B (Residential)

Site A Site B

Land use Nature park Land use Residential

Fall Unit/ Time/Sec Infiltration Fall Unit / Time/Sec Infiltration

Cm Rate (cm/min) Cm Rate
1 2 30 (cm/min)
2 5 12 1 25 2.40
3 8 7.5 2 63 0.95
4 12 5 3 134 0.45
5 16 3.75 4 323 0.19
6 22 2.73 5 431 0.14
7 30 2 6 548 0.11
8 39 1.54 7 683 0.09
9 48 1.25 8 818 0.07
10 58 1.03 9 952 0.06
11 70 0.86 10 1088 0.06
12 84 0.71 11 1221 0.05
13 100 0.6 Average Infiltration Rate 0.42
14 120 0.5 (cm/min)
15 145 0.41
16 170 0.35
17 195 0.31
18 220 0.27
19 246 0.24
20 272 0.22

Average Infiltration Rate 3.56
(cm/min)
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Resource 4 for Question 2
Climograph of Guiuan, Eastern Samar

Altitude: 9m -4 kgl e mm: 4109
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Resource 5 for Question 2
Photograph of the devastation in Tacloban City, Eastern Samur
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Resource 6 for Question 2
Map showing development of Typhoon Haiyan across The Philippines on November 8, 2013
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Note: A municipality is a local government unit (LGU) in the Philippines. Municipalities are also usually called towns.




Resource 7 for Question 2
Flood Hazard Map of a Section of Tacloban City




Resource 8 for Question 3

I Global diamond production
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Source: https://www.economist.com/international/2017/02/25/a-report-from-de-beerss-new-diamond-mine




Resource 9
Distribution of Natural Resources in Angola

(Angola: resource rich)

Democratic Republic
of the Congo

l Primary diamond deposits

. Secondary diamond deposits
. Coffee plantations
¥ il fields

Attantic Ocean

Source: https://www.sahistory.org.za/place/angola

Resource 10

Angola's Diamond Production & Exports
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Resource 11

Angola eases controls over diamond sector, to
double output in four years

Cecilia Jamasmie (htip./f'www.mining.com/authar/cecilial) | Jun. 6, 2078, 3:42 AM |

=
.....

Russla's Alrosa ks the only major diamond company curently preducing in Angola via its stake in the Catoca
mine (pictured) - one of the world's langest. (image cowrtesy of Wenco. | hitps. S waw. wencarmine. comy ouwr-
pressfwanco-systems-run-catoca-fourth-largest-diamond-mine-workd 1)

Angola, the world’s fifth-largest diamond producer, is working on easing up its
restrictive legislation over the industry in order to attract more foreign investment, up
production and secure higher government revenue.

The country has historically had in place limiting rules over diamond operations,
including not allowing foreigners to hold a majority stake and a requirement to sell all
precious stones mined there through a central state-owned government agency.

MNewly elected President, Joao Lourengo, wants to change all of that and so allow the
second-largest oil producing country to diversify its economy, which has been hit by a
sustained fall crude prices.

Source: http://www.mining.com/angola-eases-controls-over-diamond-sector-to-
double-output-in-four-years/




Resource 12

I Change in liveabi l'ity score Change in liveability score, 2007-17

2007-17 Y ) . .
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Source: Economist Intelligence Unit

IEconomist‘com

https://www.economist.com/graphic-detail/2017/08/16/global-liveability-has-improved-for-the-first-time-in-a-decade

Note: The Liveability index is weighted as follows: 25% for stability (e.g., crime, terrorism, war); 20% for healthcare (availability and quality);
25% for culture and environment (which includes a grab-bag of various metrics, such as temperature, level of corruption, and cultural
attractions); 10% for education (availability and quality); and 20% for infrastructure quality.



Resource 13

Central
Business
District

LEGEND
Most Disadvantaged @ @ @ © N N N prm Disadvantaged

High disadvantage is defined as low access to ‘material and social resources and ability to
participate in society’, which include factors such as employment, English-speaking
proficiency and household income.

Source: Resilient Melbourne Report.
https://www.melbourne.vic.gov.au/SiteCollectionDocuments/resilient-melbourne-

strateqy.pdf
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Resource 14

Trends in housing and homelessness

Median house prices
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2012 (compared to 1996)

Resilient Melbourne Report.
https://www.melbourne.vic.gov.au/SiteCollectionDocuments/resilient-melbourne-

strateqy.pdf
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Section A
Theme 4: Geographical Investigations

You are part of a group of classmates that was tasked to investigate the
influence of land use on infiltration rates in Singapore. The group was divided
up into 2 teams of four to measure the infiltration rate at 2 locations
simultaneously.

In planning the geographical investigation, the teams identified the land use
areas by first looking at the land use map of Singapore. For practicality
reasons, the teams chose to conduct their study at two sites of different land
use - Site A which is a nature park land within Bukit Timah Nature Reserve
and Site B, a built-up residential area in the Dairy Farm Estate.

The teams chose to collect data on infiltration within the different land use
areas they had identified. The study was conducted at one accessible point
within each survey site. The investigation was conducted on the Saturday
morning of 30 June 2018.

The infiltration rate is measured by using a set of infiltration rings and by
timing the speed at which the water level in the ring falls. The following
equipment and materials were used to measure infiltration rate at the two
different land use sites:

e Dual-ring infiltrometer comprising two tin cans, the first about 30 cm tall
with a diameter of 15 cm and the second smaller tin can about 25 cm
tall and with a smaller diameter of 9 cm. Both tin cans have both ends
of it removed.

e Plentiful supply of water

e Aruler

e Hammer

e Wooden plank

e Stopwatch

At the respective sites, the smaller tin can (measuring 25 cm by 9 cm) was
driven into the soil to about 10 cm deep by using a hammer onto a wooden
plank placed on the rim of the can. The larger tin can (measuring 30 cm by 15
cm) was then placed over the smaller tin can and then driven into the soil to
about 10 cm deep too. It was noted that at site B, the students had difficulty
hammering the infiltration ring into the ground.

A ruler was placed vertically inside the inner ring to record the fall in water
level. Water was poured into both the rings to a depth of 10 cm. The level of



(@)

(b)

(©)

(d)

(€)

water in the outer ring was topped up to keep it at a constant level of 10 cm.
As the water level decreased by every 1 cm, a recording of the time was
taken. This is the fall rate. The data was recorded in the recording sheet.

Resource 1 shows a map of the nature park in Bukit Timah Nature Reserve
and residential area in the Dairy Farm Estate. Resource 2A and 2B comprises
photographs of Sites A and B where the study was conducted. Resource 3
shows data collected on infiltration rates at Sites A and B.

With reference to Resource 1, 2A and 2B, suggest a suitable research [3]
question for your group investigation and state 2 reasons why the
research question is at a suitable scale.

With reference to Resource 2A and 2B, explain how you would [4]
minimise the impact of your investigation differently at the two sites.

Explain the limitations of the data representation method in Resource 3  [5]
and how would you improve on it.

Evaluate the reliability of the data collected as shown in Resource 3 in [9]
ascertaining the influence of land use on infiltration rates

Suggest two ways to improve on your data collection method. [4]

Section B
Theme 1: Tropical Environments
Impact of Tropical Cyclone in The Philippines

Typhoon Haiyan, known as Super Typhoon Yolanda in The Philippines, was
one of the strongest tropical cyclones ever recorded. On making landfall,
Haiyan devastated portions of Southeast Asia, particularly the Philippines. It
is the deadliest Philippine typhoon on record, killing at least 6,300 people in
that country alone. Tropical-storm-force winds are extending 240 kilometers
from the typhoon's centre causing catastrophic destruction in the Visayas
(one of the three principal geographical divisions of the Philippines, located
in the central part of the archipelago) particularly on Samar and Leyte.
According to UN officials, about 11 million people were affected — many
were left homeless

Resource 4 is the climograph of Guiuan, the location where Typhoon Haiyan
first made landfall at 4.40am at peak intensity. Resource 5 shows
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devastation caused by Typhoon Haiyan in Tacloban City, Eastern Samur.
Resource 6 shows the development of Typhoon Haiyan across The
Philippines on November 8, 2013. Resource 7 shows the total cost of
infrastructure and agriculture damaged by Typhoon Haiyan.

With reference to Resource 4, identify the type of climate and [4]
describe the variations in both temperature and precipitation
throughout the year.

With reference to Resource 6, describe the path and intensity of the [3]
storm across The Philippines.

With reference to Resource 6, explain how tropical cyclones develop [4]
high wind speeds and intense rainfall.

Using Resources 5, 6 and 7, account for the impacts of Cyclone on [5]
the Visayas.

With reference to all Resources and your own knowledge, evaluate [9]
the extent to which prediction can help to mitigate the effects of
flooding in Tacloban City.

Theme 2: Development, Economy and Environment
Diamond Extraction in Angola, West Africa

Angola is the fifth largest diamond producer in the world. It was engaged in a
civil war between 1975 and 2002 and earns the reputation of engaging in
blood diamonds, as rebels fund their insurgency through the sale of
diamonds. The country has also been accused of poor human rights abuses
such as use of violence and child labour in diamond mines. The
Multidimensional Poverty Index (MPI) shows that 77% of Angola’s population
was classified as poor in 2001.

Resource 8 shows the distribution of global diamond production. Resource 9
shows the distribution of Angola’s natural resources across the country, while
Resource 10 shows Angola’s diamond production and exports between 2004
and 2012. Resource 11 shows an online article about Angola’s plan to ease
controls over its diamond sector.

With reference to Resource 8, describe the pattern of diamond [4]
production in the world in 2016.
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With reference to Resource 9, compare the distribution of natural [4]
resources in the country.

With reference to Resource 10, describe the relationship between [4]
diamond production and exports in Angola from 2004 to 2012.

Using information from Resource 11, explain the environmental impacts [6]
that diamond mining has on Angola.

With reference to all resources, explain how the resource curse thesis [7]
may be used to explain the impact of extractive industries on Angola’s
development.

Theme 3 — Sustainable Development
Liveability in Melbourne

Melbourne is a city in Australia. It has been ranked constantly for 7
consecutive years by The Economist as the world's most liveable city. It is
shifting away from its manufacturing focus to be a more knowledge and
service-based economy. Further advances in digital technology and
automation are expected to cause the loss of even more manufacturing jobs
In coming years

Resource 12 shows the changes in city’s rankings by The Economist from
2007-2017. Resource 13 shows the spatial distribution of disadvantage
across Melbourne. Resource 14 shows the trends in housing and
homelessness.

Describe the variations in liveability score from 2007-2017 as shown in [4]
Resource 12.

With reference to Resource 12 and your own knowledge, explain [4]
possible reasons why some cities experienced an increase in liveability
score while others experienced a decrease.

With reference to Resource 13, describe the spread of disadvantage [4]
across Melbourne.

Explain the relationship between housing price and average age of first [6]
home buyers and homelessness as shown in Resource 14.

Using Resource 5, 6 and your own knowledge, suggest reasons why [7]
some neighbourhoods has high levels of disadvantage.
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Resources 1A and 1B for Question 1

Resource 1A: Park Connector Network (PCN) and area investigated

Area investigated

P4 — Park Connector Network (PCN)
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Resource 1B: Base map recording the characteristics of one section of path
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Resource 2 for Question 1

Recording sheet used at site 24, path adjacent to road

) ~ Functional characteristics of path -
Walking pathwidth | <3m | 3m-4m 3.5+ am-5m | S5m-6m [>6m
Path shared between No Yes L
cyclists and pedestrians N
Markings separating Clear unclear / None
shared path {
Buffer between Not applicable Yes (Grass) \// No '
canal/road and path ~
Path distance fromroad | Om T1m [1m3m  [2m3m  [>3m
Path material Jon~ette - RN
Path slope/gradient Poar | Moderate | Flat/gentle _~"
Path smoothness “Poor ) Moderate Good
Path obstructions Yes | No
Physically difficult for Difficult Moderate Easy \/
walking
Aesthetics and Comfort = ol
Lighting None [ Inadequate | Adeguate
Amount of vegetation None [ small_ | Medium Iun&‘]mwp_
Amount of path shaded by | <25% 25%-50% S0%-75% 75% v/
trees
Presence of litter Yes, lots Yes, some None or almost none
Presence of detritus Yes, lots Yes, some e None or almast none
“Smell/air quality ~ lPoor Moderate ./ Good
Nolise Noisy v~ Moderate Quiet
Overall scenery Poor | Moderate | Good | Very good
Other aesthetic qualities | z
Attractive forwalking | Unattractive | Moderate ~” | Attractive | Very attractive
Jrlm of Amenities
Rubbish bin Yes =
Seats/benches Yes ~ No
Drinking fountains Yes No ~"
Sheter e [T e
Restrooms Yes No s//,
Exercise stations Yes No
Access to entry points ves (2 No
_Designed steps (railings) Yes No
. S 1« S . | !
Other amenities ) el Py
l Overall Assessment
Presence of directional Nil l Very poor Poor Good Very goo://
information
Ease of finding one’s way | Difficult Moderate Fasy -
Continulty of path Poor Moderate Good 7
Additional remarks: P‘Ai”‘w& Vt%l*"“}’fﬂv\ 4o be Cul:f(nl- Rr‘ Ce{ﬂ.yﬁﬂ

B sOrL f,(w}to‘ ortens frt.woed
Gl of cricked Yoot cyclirts
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Resource 3 for Question 1

Photograph of one section of park connector taken during the fieldwork
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Labelled by student: "Pleasant walking experience at canal side path designed to wind between
grass verges.”
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Resources 4A and 4B for Question 2:

Resource 4A: Part of the Amazon river channel in Brazil (normal discharge)

AMEESR (el

South America

Resource 4B: Part of the Yamuna river channel in India (low discharge)
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Resource 5 for Question 2

Limit of Active and Inactive Dunes in the Southern Regions of the Sahara

20° 30°

20° :
: TIBESTI

20°

10°
10%

Oa

1 1 3
10° 0° 10° 20° 30° 40°
0 1,000 km e 150 mm Isohyet A-Limit of active dunes
AN ] CR (  S |
------------- 1,000 mm Isohyet = === B-Limit of relict /inactive dunes

*Isohyet — a line on a map connecting locations having the same amount of rainfall in a given time
period.

Resource 6 for Question 2

Comparison of rainfall limit in the African continent since the Last Glacial Maximum

0° 60°
40° | 3
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L 5 £ |
Rainfall Limit in Africa
Present — - - Last glacial maximum ———-Holocene optimum
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Resources 7A, 7B and 7C for Question 2

Resource 7A: Location of the Blue Nile Basin in Africa

Blue Hile

Resource 7B: Geomorphic processes in the Blue Nile Basin during the Last Glacial
Maximum

SE

Minor ice caps
and valley glaciers
above 4200 m

Freeze-thaw processes
active down to 3000 m

Winter temperatures
4 — 8°C lower than present

NW

Tree line
100 m lower
than present

Wind deflation

of lake sands Savanna grassland extends further

_______________ 500 m south and higher than present

Semi-desert
encroaches

Resource 7C: Geomorphic processes in the Blue Nile Basin during the Holocene

Mountain grassland
recolonises bare
ground up to 4300m

Warmer temperatures

NW

Higher rainfall and
longer wet season

-

Expansion of lowland forest
and savanna

Retreat of semi-desert
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Resource 8 for Question 3

Distribution of mineral wealth and of commodities of selected countries in Sub-Saharan

Africa
PERCENTAGE OF ESTIMATED ANNUAL AVERAGE ANNUAL
WORLD'S PRODUCTION EXPORT REVENUES REVENUE POTENTIAL FROM NEW PROJECTS*
Nigeria Angola
(USSBN, constant ~ Per cent
. —— OILEXPORTS ——, 2011 dollars) 2011 GDP
US$ 100 BN annual US$ 70 BN annual

GOLD
Ghalna. Tanzanla, IRON ORE
Mali, Guinea and Guinea

Burkina Faso

8%
BAUXITE 1 B
Guinea B 1 . ¥ : Jubilee Qil Fields
h""-. e
COBALT INDUSTRIAL DIAMONDS

IRON ORE AND
PETROLEUM

Liberia

Democratic Republic of Congo

>

16%

-y

URANIUM 22%
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Resource 9 for Question 3

Relationship between commodity prices and GDP Growth Rates in Sub-Saharan Africa
from 1961 to 2014

% change on a year earlier

Commodity prices’ Sub-Saharan Africa GDP
60 12
40 8
f
20 4
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Resources 10A and 10B for Question 3

Resource 10A: Human Development Index (HDI) for Sub-Saharan Africain 2012
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Resource 10B: Share of population without access to electricity and mobile phone
penetration in Sub-Saharan Africa.
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Resource 11 for Question 3

Oil spill and resultant oil fire in the Ogoni delta in Nigeria
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Resource 12 for Question 4

EIU* Liveability index and WWF** Ecological Footprint measuring sustainability of
selected cities in 2008.
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WWF Ecological Footprint (Hectares per capita), 2008

*EIU: Economist Intelligence Unit is a British business providing forecasting and advisory services to various public
and private institutions.
*WWEF: World Wildlife Fund is the leading organisation in wildlife conservation.
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Resource 13 for Question 4

Profile Circles*** of Sustainability for Melbourne, Australia and Port Moresby, Papua New
Guinea (PNG) in 2013

ECONOMICS ECOLOGY
Praduction & Resourcing Materials & Energy
Exchange & Transler Water & Alr
Accounting & Regulation Flora & Fauna
Caonsumption & Use Habitat & Food
Labour & Wellare Place & Space
Technology & Infrastneciure Conslructions & Settlements

Wealth & Distribution Emission & Waste

Organization & Govemnance Engagement & identity
Law & Justice Recreation & Creativity
Communication & Movernent Memory & Projection
Representation & Negotiation Betiel & Meaning
Security & Accord Gender & Generations
Dialogue & Reconciliation Enguiry & Leaming
Ethics & Accountabil Health & Wellbeing
POLITICS CULTURE
Melbourne, Australia 2013
ECONOMICS ECOLOGY
Production & Resourcing Materials & Energy
Exchange & Transfer ‘Water & Air
Accounting & Regulation Flora & Fauna
[+ ion & Use Habitat & Settlements

Labour & Weilare
Technology & Infrastructure
Wealth & Distribution

Communication & Critique
Rapresentation & Negotiation
Security & Accord

Dialogue & Reconciliation

POLITICS

Buit-Form & Transpon
Embodiment & Sustenance
Emission & Waste

Identity & Engagement
Crealivity & Recreation
Memory & Projection
Belio! & Meaning
Gender & Generations
Enguiry & Leaming
alibeing & Health

CULTURE

Highly Unsatisfactory
Bad
Critical

Port Moresby, Papua New Guinea 2013

***Profile Circles provide a simple way of presenting complex data about a city. The circular figure is divided into four
domains: Ecology, Economics, Politics and Culture. Each of these domains is divided in seven subdomains, with the
names of each of these subdomains read from top to bottom in the lists under each domain name.

9751/02/2018/Preliminary Examinations



15

Resource 14 for Question 4

An advertisement for plans to promote and develop a large scale tourism project on
reclaimed land in Port Moresby, Papua New Guinea; a low income country.

Port Moresby: Future City
BUSINESS SUMMIT 2017

August 22-23, 2017 | Brisbane Convention & Exhibition Centre
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(b)

2 (a)

(b)

3 (@

(b)

4 (a)

(b)

Section A — Tropical Environments

Answer one question from this section.

Explain the differences in channel processes in the tropics.

‘The river channels in the tropics have very different characteristics’.

Discuss the validity of this statement.

Explain why tropical deforestation is a major environmental concern.

‘The biggest challenge to effective management of tropical deforestation is

political will’.

Discuss the validity of this statement.

Section B — Development, Economy and Environment

Answer one question from this section.

With reference to one or more TNCs, explain how the production circuit of
firm(s) operates at the global level.

‘Regional and international organisations are the most important actors in

governing the global economy.’

To what extent do you agree with this view?

Explain the considerations when assigning ownership of water resource in
countries at low levels of development.

‘International water agreements between riparian states is an effective
strategy in managing transboundary water resources and their resultant
conflicts.’

To what extent do you agree with this view?
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(b)

6 ()

(b)

Section C — Sustainable Development

Answer one question from this section.

Explain what sustainable development means to countries at different levels
of development.

‘Achieving sustainable development is more successful in some countries
than others’.

Discuss the validity of this statement.

Explain how the ecological footprint and urban metabolism vary in cities of
different levels of development.

Evaluate the success of urban reimaging strategies adopted to improve the
urban liveability of cities you have studied.
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Section A

Theme 4: Geographical Investigation

A student undertook an individual fieldwork exercise along part of the Park Connector
Network (PCN) to assess the walkability of different paths (see Resource 1A).

The PCN is made up of linear open spaces which serve as pathways linking major
parks, nature reserves and green spaces within the urban area.

Walkability is an element of liveability. Walkability is the extent to which the environment
is conducive to walking for recreation and personal travel. It includes considerations of
comfort, air quality lighting and safety, provision of amenities such as shelters, the
path’s accessibility for all users and its connectivity to other walking routes.

The student surveyed 30 sections of park connectors in the area investigated, totalling
approximately 16km in length. She surveyed the sections on weekdays between 10:00
and 12:00hrs and between 14:00 and 16:00hrs over a 4-day period, avoiding one day
when it rained heavily for most of the day.

A stratified random sample of sections from each of the following types of path was
taken.
e Paths adjacent to canals

e Paths adjacent to roads.
e Paths adjacent to elevated train tracks.
e Paths within parks.

Equipment used:

¢ large scale map of the area investigated
e printed recording sheets and pen
e iPad

For each section of path, its characteristics, such as the location of benches, was
recorded on the base map (see Resource 1B) and a copy of the recording sheet was
completed (see Resource 2). Photographs were taken of key features, such as unclear
signage which could lead to conflicts between walkers and cyclists.

After the surveys were completed the data was compiled and analysed so that
conclusions could be made about the walkability of the paths in the area investigated.
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Study Resources 1 to 3. Resource 1 shows the Park Connector Network (PCN) and
area investigated as well as a base map recording the characteristics of one section of
path. Resource 2 shows one of the recording sheets used in the survey. Resource 3 is
a photograph of one section of park connector taken during the fieldwork.

(&) Suggest a suitable geographical question for this investigation about
walkability. [1]

(b) With reference to Resources 1 and 3, describe two potential risks
associated with undertaking this fieldwork and explain how each risk could [4]
be minimised.

(c) Explain the strengths and limitations of the data which was collected using
the recording sheet shown in Resource 2. [6]

(d) Using Resource 2, explain one data source that could provide information
about walkability of paths for the elderly and describe an appropriate
method to represent this data. [5]

(e) Evaluate this investigation about the walkability of the area investigated and
explain how it could be improved and extended. [9]
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(b)

(c)

(d)

(e)

Section B
Theme 1: Tropical Environments
Geomorphic and fluvial processes in the tropics

Resource 4A shows part of the Amazon river channel in Brazil that experiences
perennial flow. Resource 4B shows part of the Yamuna river channel in India that
experiences seasonal flow. Resources 5, 6 and 7 show information of geomorphic
processes during the Quaternary period between the Last Glacial Maximum (18,000
BP) and the Holocene (11700 BP). Resource 5 shows present day rainfall conditions
and the limit of active and inactive dunes in the southern regions of the Sahara.
Resource 6 shows the changes in rainfall limit since the Last Glacial Maximum.
Resource 7A shows the location of the Blue Nile Basin in Africa. Resources 7B and
7C show the geomorphological processes operating in the Blue Nile Basin during the
Last Glacial Maximum and the Holocene respectively.

With reference to Resources 4A and 4B, compare the characteristics of the two
river channels. (4]

With reference to Resources 4A and 4B, outline and explain the likely changes
that will take place in the two river channels during the wet season. [6]

With reference to Resources 5, outline one difference between the latitudinal
limits of the active and the inactive dunes. [2]

With reference to Resources 7B and 7C, explain the difference in slope
stability. [4]

With reference to Resources 5, 6, 7B, 7C and your own knowledge, discuss
the effects of past climate change on geomorphic processes in the tropics. [9]
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(b)

(c)

(d)

(e)

Theme 2: Development, Economy and Environment

Development and Managing Resource Base in Sub-Saharan Africa

Resource 8 shows the distribution of mineral wealth and commodities of selected
countries in Sub-Saharan Africa. Resource 9 shows the relationship between
commodity prices and GDP Growth Rates in Sub-Saharan Africa from 1961-2014.
Resource 10A shows the Human Development Index (HDI) for Sub-Saharan Africa in
2012. Resource 10B shows two indicators for Sub-Saharan Africa: the share of
population without access to electricity and mobile phone penetration in Sub-Saharan
Africa. Resource 11 shows an oil spill and resultant oil fire in the Ogoni delta in Nigeria,
Africa.

Describe the distribution of Sub-Saharan Africa’s mineral wealth and its impact
on some of these countries in Resource 8. [5]

With reference to Resource 9, describe the relationship between the changes
in commodity prices and GDP growth rates in Sub-Saharan Africa [3]
between1961 to 2014.

With reference to Resources 8, 9, 10A and 10B as well as your own knowledge,
suggest three reasons why resource rich countries such as Nigeria have low [6]
levels of HDI.

With reference to Resource 11, explain how the extraction of minerals can
affect the local environment. [4]

With reference to resource 8 as well as any other resources, and your own

knowledge, recommend whether Guinea should build a new iron ore mine that
produces bauxite. [7]
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Theme 3: Sustainable Development

Liveability and Sustainability of Cities

Resource 12 shows the EIU’s Liveability index and WWF’s Ecological Footprint in 2008.

Resource 13 shows Profile Circles of Sustainability for Melbourne, Australia and Port
Moresby, Papua New Guinea (PNG) in 2013. Resource 14 shows an advertisement
for plans to promote and develop a large scale tourism project on reclaimed land in
Port Moresby, New Guinea, a low income country.

(a) Describe the relationship between the liveability index and ecological footprint
as shown in Resource 12. [4]

(b) With reference to Resources 12 and 13, suggest three reasons to account for
the differences in liveability between Melbourne in Australia and Port Moresby
in Papua New Guinea. [6]

(c) With reference to Resource 13, compare the performance in the scoring for
sustainability for Melbourne and Port Moresby. [4]

(d) With reference to Resources 12 and 13, suggest ways in which Melbourne,
Australia can score higher in its sustainability ratings. [4]

(e) Imagine that you are the city planner for Port Moresby, Papua New Guinea.
You are tasked to evaluate the viability of developing a large scale tourism
flagship project on reclaimed land in Port Moresby. With reference to
Resources 12, 13, 14 and your own knowledge, assess if this project meets the
needs of its residents. [7]
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Paper 1
Theme 1: Tropical Environments

Explain the differences in channel processes in the tropics.

Indicative content
The main factors to explain the differences would be discharge and sediment characteristics.

There will be greater and continuous erosion and transport of load especially the suspended
load due to the higher and regular discharge in the humid tropics albeit there will be seasonal
differences in the seasonally humid climates. However, deposition will be more dominant in
the arid tropics as the rivers are generally dry most of the time.

‘River channels in the tropics have very different characteristics.” Discuss the

validity of this statement.

2a

2b

Indicative content

The main argument is that the river channels in the humid and arid tropics are very different,
but the counter-argument is that there are important similarities too e.g channels in both the
seasonally humid and dry climates exhibit nested channels due to variations in levels of
discharge. The presence of nested channels in the dry climates is a good synoptic link to the
wetter past experienced by these climates.

Explain why tropical deforestation is a major environmental concern?

Indicative content:

There are 2 key aspects in this response: the context and why the impacts are a ‘major’
environmental concern. To understand ‘major’, the impacts should be examined from a scale
perspective. Global impacts would be atmospheric and biological: global warming and loss of
biodiversity. The release of stored carbon has large-scale impact as these heat-trapping
gases have a long lifespan leading to global warming concerns. It is especially a worrying
trend in the tropics as the scale of deforestation is very large and growing rapidly especially in
the Amazon Basin. At the regional scale, the lithological and hydrological impacts can be
discussed.

‘The biggest challenge to effective management of tropical deforestation is

political will’. Discuss.

Indicative content:

A variety of legislative and regulatory measures have been established to protect forests.
These include REDD+ (international partners), reforestation, protected areas, pledges. Much
of the forest is owned by the state and so the state is able to have the legitimacy to implement
strategies on a suitable scale to address the problems, but the state needs to have the
political will to be committed to sustainable forest management practices.
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3(a)

(b)

4(a)

(b)

With reference to one or more TNCs, explain how these firm’s production circuit operates at
the global level.

Candidates would need to define what is meant as a production circuit: part of the global
production network (GPNs) that TNCs operates on in order to find the “spatial fix” in the
production network at the global level. Production circuit is a result of the international
fragmentisation of production processes in order to maximise profits based on comparative
advantages certain locales have over others in some aspects of the production circuit.
Production circuit includes inputs, transformation, distribution, consumption, additional inputs
(technology, service and energy inputs) and control system such as logistics, financial and
regulation).

Candidates would then highlight how these production circuit operates at the Global level.
Can use either BMW or Shell as case studies or a combination of both.

Need not give more than 1 TNC if required as long as your case study covers all of the above
mentioned aspects in detail.

“Regional and international organisations are the most important actors in governing the
global economy.”

To what extent do you agree with this view?

Candidates would need to discuss the role of the regional and international organisations as
the most important actor in the global economy or are these organisations merely an actor in
the global economy. As such, a large portion of the essay must discuss the role of this entity
at the global level.

The effectiveness of the role of international and regional organisations determined by 2
factors-
1) its bargaining power vis-a-vis other actors (“negotiated outcomes”) and

2) the relative importance of other actors such as the state and TNCs in determining
global trade policies.

Conclusion: Role of regional and international regulators are definitely an important agent in
the global economy, but its importance is determined by its bargaining power with other global
actors such as the state and TNCs.

Explain the considerations when assigning ownership of water resource in countries at low
levels of development.

Candidates would need to explain what are the various forms of ownership — public, private,
semi-private in the form of concessions, management, leases, divestiture

Candidates would be required to explain the various considerations,
Social considerations, Economic & Technological Considerations and Political

“International water agreements between riparian states is an effective strategy in managing
transboundary water resources and their resultant conflicts.”

To what extent do you agree with this view?
Candidates would need to identify a host of strategies in managing transboundary water
resources which can include international water agreement within riparian countries,

unilateral state directed basin management programs as well as evoking international
principles in sharing of trans-border water resources so as to avert conflicts. These conflicts
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would be over the quality and quantity of water resources. The success of these strategies is
contingent to various criterions. Hence, trans-boundary agreements could be deployed to
resolve potential conflicts if these considerations were fully tackled with.

Theme 3: Sustainable Development

5aExplain what sustainable development means to countries at different levels of
development.

Indicative content

Sustainable development involves three interdependent dimensions: economic, social and
environmental. Candidates may also include the key ideas of ‘needs’ and ‘limits.” Responses
should recognize that countries are at different levels of development and will prioritise their
needs differently. A good explanation would entail the understanding of the different agendas
(brown, grey and green) associated with the level of development and their implications on
sustainable development.

5b ‘Achieving sustainable development is more successful in some countries than
others’. Discuss.

Indicative content
Having established the different understandings of SD to countries of various levels of

development, the focus of this essay is to outline the possible challenges of achieving SD in
selected countries. Sustainable development requires a planning agenda which maximises
goals across the three dimensions. Candidates may explain that sustainable options are
being adopted in key areas such as public transport, energy needs and water management. A
higher level of response will show that sustainable development is contextualized to countries
at different levels of development and acknowledge that all three dimensions of sustainable
development are prioritized accordingly.

6a Explain how the ecological footprint and urban metabolism vary in cities of
different levels of development.

Indicative content

Factors that can influence the ecological footprint and urban metabolism include
demographic, socio-economic, economic and institutional factors. Generally, the ecological
footprint will be high and unsustainable in the DC cities due to the greater consumption of
resources and carbon emissions due to affluence and lifestyle needs. Urban metabolism is
increasingly more circular in the European cities. Strong political will through policies and
socio-cultural factors like education and societal norms have contributed to urban metabolism
becoming more circular.

6b Evaluate the success of urban reimaging strategies adopted to improve the
urban liveability of cities you have studies.
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Indicative content
Success’ should be outlined as to whether the reimaging strategies have been able to improve

urban liveability. The key aspects of urban liveability are employment, housing, transport
infrastructure as well as a clean, green and safe environment. Thus, successful outcomes
would typically be the ability to attract businesses, middle class, creative talent and tourists that
will result in widespread economic benefits leading to improved social and environmental
liveability for all the urban dwellers.
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Paper 2
Section A

Theme 4: Geographical Investigation

A student undertook an individual fieldwork exercise along part of the Park Connector Network
(PCN) to assess the walkability of different parts (see Resource 1a).

The PCN is made up of linear open spaces which serve as pathways linking major parks,
nature reserves and green spaces within the urban area.

Walkability is an element of liveability. Walkability is the extent to which the environment is
conducive to walking for recreation and personal travel. It includes considerations of comfort,
air quality lighting and safety, provision of amenities such as shelters, the path’s accessibility
for all users and its connectivity to other walking routes.

The student surveyed 30 sections of park connectors in the area investigated, totalling
approximately 16km in length. She surveyed the sections on weekdays between 10:00 and
12:00hrs and between 14:00 and 16:00hrs over a 4-day period, avoiding one day when it
rained heavily for most of the day.

A stratified random sample of sections from each of the following types of path were taken.
e Paths adjacent to canals

e Paths adjacent to roads.

e Paths adjacent to elevated train tracks.

e Paths within parks.

Equipment used:

e large scale map of the area investigated
e printed recording sheets and pen
e iPad

For each section of path, its characteristics, such as the location of benches, was recorded
on the base map (see Resource 1b) and a copy of the recording sheet was completed (see
Resource 2). Photographs were taken of key features, such as unclear signage which could
lead to conflicts between walkers and cyclists.

After the surveys were completed the data was compiled and analysed so that conclusions
could be made about the walkability of the paths in the area investigated.

Study Resources 1 to 3. Resource 1 shows the Park Connector Network (PCN) and area
investigated as well as a base map recording the characteristics of one section of path.
Resource 2 shows one of the recording sheets used in the survey. Resource 3 is a photograph
of one section of park connector taken during the fieldwork.

(a) Suggest a suitable geographical question for this investigation about walkability.

[1]
Does the Park Connector Network in the North East Section of Singapore have
a high walkability index?

(b) With reference to Resources 1 and 3, describe two potential risks associated
with undertaking this fieldwork and explain how each risk could be minimised. [4]
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(d)

(€)

- Personal safety risk as shown in Resource 3 as the PCN is bounded by trees
and vegetation that may create pathways that are isolated.

- Environmental risk as shown in resource 1 as the PCN can be exposed to
the afternoon sun.

- Environmental risk as shown in Resource 1 as the PCN is quite extensive
and stretches several kilometres.

- Environmental risks as shown in Resource 1 as the PCN abuts water bodies
and major expressways

- Note* Must cite from both Resources 1 and 3 to get 4 marks.

Explain the strengths and limitations of the data which was collected using the
recording sheet shown in Resource 2.

Strengths:
Walkability uses a range of indicators that are comprehensive

Whole range of sub-categories are likewise provided

Limitations:
Data collected is very generic and broad

Categories of “overall assessment” is misleading.

Note* Provide strengths and limitations to the answer with referencing to
Resource 2.

Using Resource 2, explain one data source that could provide information about
walkability of paths for the elderly and describe an appropriate method to
represent this data.

Path slope/gradient could be considered to look at ease of walking for the elderly
as the steeper the slopes, elderly using wheel chair or walking aids will face
difficulty accessing those section of the paths.

Note* Draw a line graph highlighting slope gradient from a section of the PCN.
(provide explanation (3 marks) and illustration (2 marks))

Evaluate this investigation about the walkability of the area investigated and
explain how it could be improved and extended.

Accuracy:

The investigation carried out is generally quite accurate as it uses participant
observations with the participant walking along the path to determine if it meets
all the requirements for walkability. However, the accuracy of the study could be
better improved by expanding the entire area of study to other locales within the
PCN rather than just zooming in on the North-East section only as each section
of the PCN may have spatial variations in terms of accessibility.

Reliability:

Investigator surveyed 30 sections over 4 days in bright and sunny weather. This
study was done over a short period, conducted once in desirable weather and
the place was not re-visited. The reliability of this study could be enhanced if a
repeat visit would be conducted

9751/2018/02/Prelim Examinations

[6]

5]

9]



2(a)

(b)

(c)

(d)

(e)

With reference to Resources 5A and 5B, compare the characteristics of the two
river channels. [4]

The characteristics can be discussed in terms of the channel width, depth and the
depositional landforms ie the mid-channel bars.

With reference to Resources 5A and 5B, outline and explain the likely changes that
will take place in the two river channels during the wet season.

Outline:
Channel width and depth of 5A will be smaller than that of 5B and vegetated bars will still (6]
remain in the channel

LEVELS MARKS DESCRIPTORS

3 5-6 Well-developed

Response demonstrates accurate knowledge and understanding of the
effects of discharge on channel morphology. There is good balance in
the response. Response is generally accurate, clear, with good data
support and focus on the question.

2 3-4 Developed

Response demonstrates some knowledge and understanding of the
effects of discharge on channel morphology. There may be a lack of
balance in the response. Response is generally clear, with some data
support and focus on the question but there may be some lapses in the
explanation.

1 1-2 Undeveloped

Response demonstrates limited or no knowledge the effects of
discharge on channel morphology. Response lacks clarity, details and
focus on the question.

0 0 No creditworthy response

With reference to Resources 6, outline one difference between the latitudinal limits
of the active and the inactive dunes

(2]
The active dunes are located further north between 13°N to 18°N
The inactive dunes are located nearer to the equator between 7°N to 13°N
With reference to Resource 8A and 8B, explain the difference in slope stability. (4]
The reasons will be the height of the tree line — vegetation cover increases slope stability
through the binding action of the roots and the amount of organic content that binds the
soil. The type of weathered products and influence on slope is also an important reason.

[9]

With reference to Resources 6, 7, 8A, 8B and your own knowledge, discuss the
effects of past climate change on geomorphic processes in the tropics.

Indicative content

Past climate change refers to the cooler and drier conditions associated with the LGM and
the warmer and wetter conditions of the Holocene. This response should examine the effects
of climate change across space and scale. Generally, the LGM encourages more physical
weathering and wind processes and this is on a smaller scale and more evident at the high
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altitudes of the tropics and the present arid tropics for wind erosion. However, during the
Holocene, the wetter and warner conditions encourage more chemical weathering, mass
movement processes and water action on a larger scale in the tropics including the drylands.

LEVELS MARKS DESCRIPTORS

3 7-9 Well-developed

Response demonstrates accurate knowledge and understanding of how
past climate change has affected geomorphic processes in the tropics.
There is good balance in the response Response is generally accurate,
clear, with good data support and focus on the question.

4-6 Developed

Response demonstrates some knowledge and understanding of how
past climate change has affected geomorphic processes in the tropics.
There may be a lack of balance in the response. Response is generally
clear, with some data support and focus on the question but there may

be some lapses in the explanation.

1 1-3 Undeveloped
Response demonstrates limited or no knowledge of geomorphic

processes. Response lacks clarity, details and focus on the question.

0 0 No creditworthy response

Theme 2: Development, Economy and Environment

Development and Managing Resource Base in Sub-Saharan Africa

Resource 8 shows Sub-Saharan Africa’s mineral wealth of selected countries and commaodities.
Resource 9 shows changes in commodity prices vs Sub-Saharan Africa GDP Growth Rates.
Resource 10 shows two indicators of development for Sub-Saharan Africa. Resource 11 shows

an oil fire and resultant oil spill in the Ogoni delta in Nigeria, Africa

Describe the distribution of Sub-Saharan Africa’s mineral wealth and its impact on some
of these countries in Resource 8.

Many sub-saharan countries are resource rich with many of them accounting for
significant portions of global production in some minerals.

Several Sub-Saharan countries are also heavily reliant on their mineral resources as a
vital source of income.

Lastly, mineral wealth allows many Sub-saharan countries potential for even greater
income streams if they are tapped.

With reference to Resource 9, compare the relationship between the changes in
commaodity prices and GDP growth rates in Sub-Saharan Africa since 1961.

Positive direct relationship between GDP growth and changes in commodity prices.
Generally, when commodity prices increase, GDP growth of Sub-Saharan countries will
likewise increase. The relationship is not immediate but has a short lag time. Cite
figures to support your answer. This relationship is constant throughout.

With references to Resources 8, 9 and 10 as well as your own knowledge, suggest
three reasons why resource rich countries such as Nigeria have low levels of HDI.

9751/2018/02/Prelim Examinations
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Nigeria has low HDI of 0.453 which is considered low due to a variety of reasons.
- Overly dependence on raw materials or resources.

- Poor governance as shown in Resource 10b where the revenue earned is not
invested wisely in developmental projects or in infrastructure that can benefit the
people of Nigeria.

- Own knowledge: corruption within the country which impeded distribution of
income to the poorer communities,

- Note* Answers must contain references to resources 8-10 as well as your own
knowledge.

With reference to Resource 11, explain how the extraction of minerals can affect the
local environment. [4]

-Environmental impact in the extraction of oil resources.
-Transportation of raw materials can pollute the environment due to accidents,
-Storage of raw materials with poor storage conditions.

Any 2 of these activities can be discussed in some details with the resultant
environmental impacts.

With reference to Resource 8 as well as any other resources and your own knowledge,
recommend whether Guinea should build a new iron ore mine that produces bauxite.

[7]
Benefits of iron ore mine for Guinea:
Economic Benefits: Revenue, Jobs
Social Benefits: Access to financial resources to build services such as clinics,
hospitals, schools
Development potential: Revenue stream to plan development projects.

Negative impacts of iron ore mine for Guinea:
Economic: Resource curse and reliance on TNCs
Environmental: Strip mining and impacts on biodiversity, land and water bodies

Theme 3: Sustainable Development

Liveability and Sustainability in Cities

Resource 12 shows the EIU’s Liveability index and WWF's Ecological Footprint. Resource 13
shows Circles of Sustainability for Melbourne, Australia and Port Moresby, Papua New Guinea
(PNG) in 2013. Resource 14 shows an advertisement for plans to promote and develop a large
scale tourism project on reclaimed land in Port Moresby, Papua New Guinea, a low income
country.

Describe the relationship between the liveability index and ecological footprint as shown
in Resource 12. [4]

-Generally, cities that score very highly in the liveability index have a larger ecological
footprint as well. Reverse applies for low liveable cities such as Dhaka (38 out of 100,
0.6ha per capita)

- Cities with low density car oriented cities however score higher in the ecological
footprint (e.g: Melbourne at 98 out of 100 but ecological footprint of 7.8 per capita) with
similar cities that are compact transit-oriented cities (e.g. Vienna at 98 out of 100 and
ecological footprint of 5 ha per capita) though both of these cities have similar liveability
indexes.
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-Other anomalies will be cities at moderate levels of liveability but having very high
ecological footprints as well e.g: Dubai at 72 out of 100 but ecological footprint of 9.6ha
per capita.

With reference to Resource 13, compare the performance in the scoring for
sustainability for Melbourne and Port Moresby.

-Melbourne scores very highly in 3 of the 4 dimensions in the economics, political and
culture areas than Port Moresbhy

-Melbourne’s performance in their sustainability is consistently rated at above
satisfactory and higher as compared to Port Moresby where nearly all indicators are
measures as Basic to critical.

Provide supporting evidences for your answer.

With reference to Resource 12 and 13, suggest three reasons to account for the
differences in liveability between Melbourne in Australia, and Port Moresby in Papua
New Guinea.

- Melbourne and Port Moresby (38 out of 100). Melbourne is a city in a Developed
economy, as such it has access to funds and expertise that allows the city residents
to build a better environment and provide amenities and facilities in meeting the
needs of its population Most urban issues in Melbourne have been addressed

- Better access to social and cultural services

With reference to Resource 12 and 13 suggest ways in which Melbourne, Australia can
score higher in its sustainability ratings.

- Provide more sustainable public transport system
- Provide more sustainable building materials
- Reduction of energy through the promotion of cleaner energy

Imagine that you are the city planner for Port Moresby, Papua New Guinea. You are
tasked to evaluate the viability of developing a large scale tourism flagship project on
reclaimed land in Port Moresby. With reference to Resources 12, 13, 14 and your own
knowledge, assess if this project meets the needs of its residents.

- Port Moresby is a city with a love liveability score (Resource 12) and with poor
performances in all dimensions. Most of its scoring is at the basic and
unsatisfactory level with great need to address wealth distribution (Economic
dimension) and safety concerns (political dimension)(Resource 13). As such, to
build a tourism flagship project, it must first address the economic and political
dimensions. Hence the tourism flagship project must meet some criterion for it to
be considered.
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Section A — Tropical Environments

Answer one question from this section.

1 (@) Explain the factors influencing rainfall distribution in the humid tropics. [12]

(b)  ‘The interplay of climate and geology explains the variation in the karst landscapes in
the humid tropics.’ Discuss this statement with support from relevant diagram(s). [20]

2 (a) Explain the variations in the drainage basin water balance within the tropics. [12]

(b)  ‘Channel patterns constantly evolve as a result of different physical conditions’. Discuss
this statement with support from relevant diagram(s). [20]

Section B — Development, Economy and Environment
Answer one question from this section.
3 (a) Explain how the core-periphery model and dependency theory help in understanding
development in low income countries. [12]

(b) ‘The state is no longer important with the presence of other actors in the global
economy’. To what extent do you agree with this statement? [20]

4 (a) Explain how Thomas Malthus and Ester Boserup view the relationship between
population and resources. [12]

(b) Assess the success of strategies used to manage transboundary sources of water
supply and associated conflicts. [20]
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Section C — Sustainable Development

Answer one question from this section.
Explain how ecological footprint and urban metabolism are important in the
understanding of sustainable urban development in cities with high resource use.

To what extent is it difficult but necessary to measure sustainable urban development?

Explain why hydropower and one other energy source are considered sustainable
alternatives to fossil fuels.

‘International cooperation is crucial for the successful mitigation of and adaptation to
climate change’. To what extent do you agree with the statement?

- End of Paper -
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Resource 1 for Question 1

Photos of Marina Bay area before and after development

BEFORE:

AFTER:
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Resource 2 for Question 1

Current land-use map of Marina Bay area

Marina Bay
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Resource 3 for Question 1

Excerpt of survey questions crafted by the students

1. Do you agree with the following statements?

Strongly Strongly
Agree (4) | Neutral (3) | Disagree (2) Disagree
Agree (5) (1)

a) Marina Bay caters well
to different groups of
people.

b) Marina Bay meets my
needs as a resident
living in Singapore

¢) Marina Bay is primarily
serving the needs of
expatriates.

Resource 4 for Question 2

Global distribution of average annual solar radiation received on Earth’s surface

23%2°N
10°

123%2°S

— 200 — Insolation values as measured at ground level in watts per square metre
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Resource 5a for Question 2

Annual climate Manaus, Brazil (latitude 3°S)
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300 30
e 250 25
< 200 - 20
£ 150 - - 15
" 100 - - 10

50 A -5

JFMAMJ JASOND

month

Resource 5b for Question 2

Annual climate Kano, Nigeria (latitude 12°N)

350
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Resource 6 for Question 2

Bedload particle diameter and distance from the source of a river

Bedload particle diameter and distance from the source

140
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100

60 L ] — I

40 l l T
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bedibad particle dameter (mm)
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distance from source of river
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Resource 7 for Question 2

Drainage pattern of two drainage basins

basin A
{area 486 km?)

basin B
(area 496 km*)

== gauging station (the location where discharge is recorded)
% forest
e river
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Resource 8 for Question 3

Nature of Foreign Direct Investment in Vietnam from 2012 to 2017

19.05
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Resource 9 for Resource 3

Number of labour workers employed by Nike directly or indirectly world-wide

Nike's World | Nearly one million workers labor in 744 factories world-wide

TOP 10 COUNTRIES \"'

BY NUMBER OF WORKERS _,@
Workers Factories

1 Vietnam

312,667

O.Mexco 18525
10.Honduras 17,252
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Resource 10 for Question 3

Annual and hourly minimum wages of selected countries

Annual Minimum  Hourly Minimum

Wage (USS) Wage (USS)
China 2,472 1.19
India 689 0.28
Indonesia 1,087 0.52
Malaysia 3,107 1.24
Philippines 1,515 0.73
Thailand 3,012 1.21
Vietnam 1,296 0.64

Resource 11 for Resource 3

Excerpt of an article on new laws in Vietnam to attract foreign investment

FINANCIER WORLDWIDE:
Vietnam seeks to attract more foreign investment with new laws.
Published: Dec 2015

The Vietnamese authorities have confirmed the principle of free enterprise in Vietnamese
law - doing away with most foreign ownership restrictions in Viethamese companies,
reducing red tape in the foreign investment approval process and bringing corporate

governance rules a step closer to international standards.

The new laws contributed to the improvement of the business climate in Vietnam which in
turn resulted in a sustained period of high economic growth. This new regulation was
welcomed by many foreign investors as a ‘game changer’, expected to boost foreign capital
inflows into the country’s stock market and improve its overall competitiveness. Vietnam

thus became an Asian tiger and an attractive investment destination.

However, the country is also facing new challenges presented by the ASEAN Economic
Community (AEC) and a series of new free trade agreements, including the Trans-Pacific
Partnership (TPP). The government is searching for new measures to give the economy

fresh momentum for more long-term sustainable development

Adapted from source: https://www.financierworldwide.com/vietnam-seeks-to-attract-more-
foreign-investment-with-two-new-laws/#.W2V5G9IzblU
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Resource 12 for Question 4
Spatial Distribution of Elderly in New Zealand, 2011-2031
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Resource 13 for Question 4
Main means of travel to work in Auckland and Wellington
Main means of travel to work
Worked at home or did not go to work today Auckland
Drove a private car, truck or van
. Wellington
Drove a company car, truck orvan
Passengerin 3 car, truck, van or company bus
Public bus
Train
Dthercombined“}
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(1) This figure combines walking and jogaing,
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modes of transport.
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Resource 14 for Question 4

Current (2015) and proposed (2030) rail network in Auckland
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(c)

(d)

(e)

Section A
Theme 4. Geographical Investigations

The Marina Bay area is an extension of Singapore's Central Business District. During the
1970s and 1980s, the government reclaimed land to develop the area into a world-class
destination. Marina Bay is currently envisioned as a vibrant 24/7 and sustainable mixed-use
district where people live, work, play.

A group of 25 students from Goodwill Junior College wanted to examine the impact of urban
imaging of the Marina Bay area on different groups of people living in the city. The students
took 3 days during their June vacation to conduct the study via site observations and the use
of a questionnaire survey on 100 respondents, administered at the entrance of the Marina
Bay Sands integrated resort. They also have access to secondary data including photos and
a land-use map.

Resource 1 shows the photos of the Marina Bay area before and after development.
Resource 2 shows the current land-use map of the Marina Bay area.
Resource 3 shows an excerpt of the survey questions crafted by the students.

Suggest a research question for the investigation and explain three reasons why it is of
a suitable scale. [4]

Explain how Resources 1 and 2 are useful as secondary data to a group of students
carrying out this investigation on the impact of urban imaging of Marina Bay. [5]

With reference to Resource 3, describe an appropriate method to represent the data
that would be obtained. Outline one advantage of the chosen data representation
method. [3]

Your group concluded that some of the data collected may not be completely reliable
and/or accurate.

Explain how the process of data collection could be improved. [5]
The Urban Redevelopment Authority (URA) has asked the group to gather information

to assess the success of urban imaging of Marina Bay. Outline how the group would go
about collecting the information. [8]
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Section B
Theme 1: Tropical Environments
Climates and Hydrological Systems in the Tropics

Resource 4 shows the global distribution of average annual solar radiation received on the
Earth’s surface. Resource 5a and 5b show the annual climates of Manaus, Brazil (latitude
3°S) and Kano, Nigeria (latitude 12°N). Resource 6 shows the changes in bedload particle
diameter and distance from the source of a river in Manaus. Resource 7 shows the drainage
pattern of two drainage basins.

With reference to Resource 4, explain the variations in the global distribution of average
annual solar radiation received on Earth’s surface. [6]

Contrast the climates of Manaus, Brazil and Kano, Nigeria using Resource 5a and 5b.  [5]

Using Resource 6, describe the changes in bedload particle diameter with increasing
distance from the source of the river. [4]

Explain two fluvial erosional processes that have led to the changes in bedload particle
diameter in Resource 6. [4]

With the aid of a diagram(s), explain how and why the characteristics of hydrographs
would differ between the two drainage basins shown in Resource 7. [6]

Theme 2: Development, Economy and Environment
Increasing Global Competitiveness in Vietnam

Resource 8 shows the nature of Foreign Direct Investments in Vietham from 2012 to 2017.
Resource 9 shows the number of labour workers employed by Nike directly or indirectly
worldwide. Resource 10 shows the annual and hourly minimum wage of selected countries.
Resource 11 shows an excerpt of an article on new laws in Vietnam seeking to attract foreign
investments.

With reference to Resource 8, describe the changes in Foreign Direct Investments and
number of new projects in Vietham from 2012 to 2017. [4]

Using Resource 8 and your own knowledge, suggest reasons for the relative significance
of Processing-manufacturing in the structure of Vietnam’s economy. [5]

Using Resources 9, 10 and your own knowledge, explain why Nike employs labour
workers from around the world. [7]

Using Resources 8, 10, 11 and your own knowledge, evaluate the extent to which
Vietnam can be considered competitive in the global economy. [9]
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Theme 3 — Sustainable Development
Issues of Traffic Congestion and Liveability in New Zealand

Resource 12 shows the changes in spatial distribution of elderly population in New Zealand
from 2011-2031. Resource 13 shows the main means of travel to work in Auckland and
Wellington. Resource 14 shows the current (2015) and proposed (2030) rail network in
Auckland. Auckland is a major city in New Zealand’s North Island and Wellington is the capital
of New Zealand.

Describe the spatial distribution of elderly population in New Zealand in 2031, seen in
Resource 12. [3]

Explain three limitations of Resource 12 in representing changes in spatial distribution
of elderly population in New Zealand from 2011 to 2031. [5]

Using Resource 13, compare between the main means of travel to work by employed
population in Auckland and Wellington. [4]

In February 2018, the NZ Herald wrote that Aucklanders, on average, spend 80
unproductive hours on the road in a year due to traffic congestion. With reference to
Resource 13, account for the causes of traffic congestion faced in Auckland. [4]

Using Resources 13, 14 and your own knowledge, evaluate the strategies that the
Auckland city government can implement to ease traffic congestion in the city. [9]

-End of Paper-
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Section A — Tropical Environments
1 (@) Explainthe factors influencing rainfall distribution in the humid tropics [12]

Indicative Content

Candidates should consider both the spatial and temporal rainfall variations that
exists across the humid tropics. Responses should describe the variations across
the 3 climatic types (Af, Am & Aw). Factors to explain these variations should
include global scale like migration of ITCZ, ENSO, Monsoons and localized scale
like relief/topographic effects on onshore wind flow.

A higher level response will offer detailed explanation of the factors focusing on
ITCZ, seasonal variation of monsoonal winds and at least localized factor
accompanied by well annotated diagrams (e.g. location of ITCZ on the World
Outline Map, ENSO, formation of orographic rain. Responses that make
reference to places in the climatic zones should be credited with higher marks.

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a)

(b) The interplay of climate and geology explains the variation in the karst
landscapes in the humid tropics.’ Discuss this statement with support from
relevant diagram(s). [20]

Indicative Content

Karst landscapes in the humid tropics have characteristic surface and sub surface
morphology as a result of the interaction between water and geology. Candidates
should demonstrate the movement of both surface water (rivers) and sub-surface
river and water and the dissolution processes of the rock type (limestone or
dolomites) and rock structure. A variety of surface landforms such as cone, tower
and isolated karst and surface landforms such as cave and speleothems could be
used to illustrate the movement of water affect the geology or vice versa. Other
factors that could influence the karst landforms could be tectonic uplift, vegetation
and time.

A higher level response should demonstrate the differential erosion by water on
the soluble rock guided by secondary permeability of the rock structure. This is
evident through the varied landforms found in the landscapes. Evidence of the
varied landscapes can be seen. The counter argument to the statement could
examine the present of other factors such as tectonic uplift in changing the
dynamic of solution processes to enhance the forms of the landforms over time.
Reference to concrete examples of karst landscapes in Guilin, China or Vietnam
and Malaysia should be credited. A good response could use the carbonation
equation to demonstrate the dissolution of limestones in sub-aerial to shape the
landscapes and movement of water in sub-surface especially in cave resulting in
varied forms of speleothems.
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2(a) Explain the variations in the drainage basin water balance within the tropics [12*#

Indicative Content

The drainage basin water balance differs between climates in the tropics as
well as over time. In general, it should be noted that the drainage basin water
balance in the humid tropics is in surplus, whilst it is in deficit in the arid tropics.
Students should establish the differences in drainage basin and provide
relevant explanation to the differences, making close reference to the
components of the hydrologic cycle (ie: inputs, flows / stores, output). Higher
level responses should identify that the drainage basin water balance varies
over time as well, especially so for seasonally humid / arid climates (Af, Aw,
BSh, BWh).

2(b) ‘Channel patterns constantly evolve as a result of different physical conditions’.
Discuss this statement with support from relevant diagram(s).

Indicative Content

Physical conditions refer to the climatic and geological conditions of the
drainage basin. Different climatic and geological conditions influence river
discharge and hence the amount of energy possessed by the river to do work
(ie: fluvial erosion, transport, deposition). In general, students should establish
that drainage basins with constantly high discharge gives rise to high-energy
river systems that facilitate the formation of meanders, whereas basins with
high discharge variability promotes erosion and deposition leading to braided
channels. Such channel patterns also evolve due to the geological conditions
of the channel (eg: erodability and cohesiveness of beds and banks).
Ultimately, students should be able to conclude if climatic and geologic
conditions are fully responsible for the development of channel patterns. Higher
level responses should explore the influence of other activities or conditions
that would influence the development of channel patterns. These other factors
could include natural events such as mass movements; or human activities
such as deforestation, hard engineering efforts to manage floods. Students
could also explore the impact of global climate change on the drainage basins
and hence effects on channel patterns.

Synoptic links: Floods (Topic 1.2), Deforestation (Topic 1.2), Climate Change
(Topic 3.1)
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Section B — Development, Economy and Environment

3 (a) Explain how the core-periphery and dependency theory help in understanding [12]
development in low income countries

Indicative Content (low income countries)

The centre—periphery (or core—periphery) model is a spatial metaphor which
describes and attempts to explain the structural relationship between the
advanced or metropolitan ‘centre’ and a less developed ‘periphery’, either within
a particular country

Stage 1 — The first stage refers to an underdeveloped region characterized
by the prevalence of primary production activities. In this stage,
independent local centres with no hierarchy represents the pre-industrial
(agricultural), pre-colonial stage and is associated with a series of isolated self-
sufficient local economies and a small scale settlement structure. Many low
income countries have a huge primary sector focused on agriculture, with little
surplus goods being produced.

Stage 2 — Backwash Effect. The centre core ‘feeds’ on the rest of the nation,
and the extensive periphery is drained. This is also known as the “backwash”
effect, where by population migrations, trade and capital movements all
converge on the key growth points of the core region. Low income countries will
be drained of talent and resources.

Stage 3 characterizes the eventual development of a single national centre with
strong sub-cores and peripheries. The simple centre-peripheral model has
progressively transformed to a multi-nuclear one with the development of sub-
cores and peripheries.

New sub-cores start to develop due to economic growth and diffusion from the
core region (spread effect). This may also be due to governmental intervention
to stimulate growth and development in the periphery, by the process of
decentralization due to increase in production costs (mainly labour and land) in
the core area. Low income countries will be benefit from the “spread effect” as
production activities move to these areas (e.g. global shift of manufacturing or
services) to India.

In a historical sense, dependency theory looks at the unequal power relations
that have developed as a result of colonialism. As a result, surplus value was
extracted from the peripheral and transferred to core regions, and from LDCs to
DCs.

Dependency theory has relevance and currency in today’s context. Although
colonialism has collapsed after the 2" World War, its legacy continued in the
form of neo-colonialism. International finance and capitalism became the
preferred methods of control over LDCs. As a result, many LDCs has a
significant of debt. For example, 25% of aid received by African countries each
year is used to repay debt rather than build infrastructure. LDCs also suffer from
a reliance on importing finished goods and exporting natural resources.
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‘The state is no longer important with the presence of other actors in the global
economy’. To what extent do you agree with this statement?

Indicative Content

Candidates should discuss this statement in relation to the global economy (one
that is interdependent, inter-connected, integrated and ICT enabled). Most
scripts were able to discuss this in relation to other actors in the global economy
but they differ in terms of the amount of details/alignment to the question.

While the provision of public goods is a relevant role of the state, it is not
sufficient for candidates to say how they would improve the welfare of the people
without relating to how it would impact the global economy. For example, how
these public infrastructure would make the country have the basic facilities and
amenities that would attract FDIs and labour flows into the economy. In addition,
the state can invest in home-grown corporations (e.g. Chaebols

Better scripts were able to highlight that the significance of the state can differ
between that of more developed and less developed countries (e.g. through
their involvement in political decisions in international organisations).

Possible Synoptic Links:

3.1 Sustainable Development, e.g. how states play an important in ensuring
efforts to attain SD at the national scale or 3.1 Climate Change — how different
states collaborate within a supranational framework (e.g. Paris Climate
Agreements) to mitigate a global issue.

[20]
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4 (a) Explain how Thomas Malthus and Ester Boserup view the relationship between

population and resources.

Indicative Content

Thomas Malthus and Ester Boserup saw the relationship between population
and resources at 2 ends of the spectrum — the former taking on the pessimist
‘doomsday’ approach whilst the latter taking on an optimistic/cornucopian
stance. In approaching this question, students should adequately explain the
premises in which both the nature of relationship between population and
resources. Specifically, whether the humankind (population) is seen as
consumers or producers of resources; as well as the regenerative potential of
resources. Higher level responses would also highlight the common ground
established by both perspectives.

4(b)  Assess the success of strategies used to manage transboundary sources of
water supply and associated conflicts.

Transboundary sources of water supply present challenging situations for
riparian states and hence the conflicts are associated with quantity, quality,
timing and reliability. In assessing the success of strategies, students should
identify that these strategies require specificity in tackling the associated conflict,
and are more effective when employed at both the regional and local/community
level. Students should surface a variety of transboundary rivers and associated
conflicts in evaluating the strategies. Higher level responses should identify that
every river is unique and the success of strategies would hinge upon whether it
would allow riparian states to achieve desired outcomes on economic, social,
environmental and political dimensions, and at a larger scale, attainment of
sustainable development goals.

Synoptic links: Understanding Development (Topic 2.1), Sustainable
Development (Topic 3.1), Sustainable Urban Development (Topic 3.2)
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Section C — Sustainable Development

5 (a) Explain how ecological footprint and urban metabolism are important in the [12]
understanding of sustainable urban development in cities with high resource
use.

The EF is a resource management tool that measures how much land and
water area a human population requires to produce the resources it
consumes and to absorb its waste under prevailing technology and socio-
economic conditions. Itis calculated based on the total area of productive land
and sea required per person to meet their food, energy, raw material, water and
waste disposal needs.

The significance of the ecological footprint is conditioned by 3 key factors:
e The rate of population growth
e The levels of development and consumption
e The nature of available technology

Associated concepts of carrying capacity and ecological overshoot should also
be addressed. A higher level of response would make specific reference to EF
values of certain countries

Urban Metabolism- The Rogers models (Figure 1) compares an unsustainable
city with a sustainable city. Using a systems approach, notice the differences in

the amount of inputs and outputs, and the important roles of recycling and
pollution control in the sustainable city

THE CITY AS A SYSTEM - Rogers Models (R.Rogers, Gities for a Small Planet, 1997)

Food UNSUSTAINABLEf”NEAR SYSTEM Waste (organic, inorganic)
Goods s (landfill, dumped in rivers/sea)
hon Air pollution, noi

Ir poliution, nolse
renewable ‘ [Carbon, nitrogen and
energy sulfur dioxides, ozene)
People N Goods, Services

Wealth, Sprawl

INPUTS
OUTPUTS

SUSTAINABLE/CIRCULAR SYSTEM

Melbourne (Australia)

Reduced outputs

Food Recycling of organic waste (water, compost)
Goods \ n
Conservation " L|_n / Examples of "green cities":
= Loja (Ecuador)
+ use of > = — Curitiba (Brazil
renewable % '5 Freiburg (Germany)
- U o \

—
energy /
People Recycling of inorganic waste
(paper, plastic; etc)
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(b) To what extent is it difficult but necessary to measure sustainable urban [20]

development?

Indicative Content
Candidates should address both key words of “difficult” and “necessary”.

“Difficult”

1) Highlight that there are indicators to measure SUD but these are fraught with
limitations.

2) Broad and ambiguous meanings of SUD which are subjected to different
interpretations. The more “qualitative” aspects of SD is hard to measure. How
can values of justice or equity be measured?

3) Nature of SUD — idea of trade-offs. While one aspect of SUD is being
achieved, other aspects may be compromised.

“Necessary”

1) SUD comprises various dimensions and can be contextualized to a regional
scale (e.g. European Green City Index, China Urban Sustainability Index)

2) While it is difficult to measure the “end state”, assessment of SUD can be
seen as a process, such that city governments can work towards SD at the
urban scale.

6 (a) Explain why hydropower and one other energy source are considered [12]
sustainable alternatives to fossil fuels.

Indicative Content

Other energy sources could include nuclear power, biofuels, solar energy, wind energy
and geothermal energy. Candidates should address the term “sustainable” which can
be understood to be less pollutive, higher energy security and a lower probability of
catastrophic events

A higher level response should cover why fossil fuels are not considered sustainable
and how hydropower and the chosen energy sources are considered to be sustainable
alternatives.

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a)

(b) ‘International cooperation is crucial for the successful mitigation of and [20]
adaptation to climate change’. To what extent do you agree with the statement?

Indicative Content

Responses should include a discussion on the extent that international
cooperation is crucial to the successful mitigation of and adaptation to climate
change. There should be recognition of other factors other than international
cooperation that are relevant to the examples used. Reasons should be provided
on why one factor is more crucial than another.

A higher level response would be able to discern the differences in approach for
mitigation of and adaptation to climate change and highlight how the role of
international cooperation might be more important for one than another.
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Theme 4: Geographical Investigations
The Marina Bay area is an extension of Singapore's Central Business District. During
the 1970s and 1980s, the government reclaimed land to develop the area into a
world-class destination. Marina Bay is currently envisioned as a vibrant 24/7 and
sustainable mixed-use district where people live, work, play.

A group of 25 students from Goodwill Junior College wanted to examine the impact
of urban imaging of the Marina Bay area on different groups of people living in the
city. The students took 3 days during their June vacation to conduct the study via
site observations and the use of a questionnaire survey on 100 respondents,
administered at the entrance of the Marina Bay Sands integrated resort. They also
have access to secondary data including photos and a land-use map.

Resource 1 shows the photos of the Marina Bay area before and after development.
Resource 2 shows the current land-use map of the Marina Bay area.
Resource 3 shows an excerpt of the survey questions crafted by the students.

Suggest a research question for the investigation and explain three reasons why
it is of a suitable scale. [4]
Research question:
e How has the urban imaging of the Marina Bay area impacted the people
living around the area?
e What are the social and economic impacts of the imaging of Marina Bay
area on the people living in the area?
e To what extent has the urban imaging of the Marina Bay area affected
different groups of people living in the city?

Suitable scale:

e The investigation is contained within the Marina Bay area which is within
walking distance from one point to another (area is about 1.5km by 1.5km)

e 25 students can be grouped into 5 groups of 5, suggesting that there is
enough manpower to conduct 100 surveys

e There is sufficient time for the students to complete the investigation, also
given that it is conducted during the June holidays

e The investigation is focused on the people living in the area, which is
manageable for the students

Explain how Resources 1 and 2 are useful as secondary data to a group of

students carrying out this investigation on the impact of urban imaging of Marina [5]

Bay.

e Resource 1 provide good contrast between the Marina Bay area before and
after imaging over a span of 20 years, which will allow students to visually
see the change in urban image of the area over time. From here, they will be
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able to make initial conclusions on the level of urban liveability brought about
by the changes.

e Resource 2 indicates the landuse of the area, which allows the students to
identify the type of landuse that has been added to the area as part of the
imaging efforts.

e Resource 2 as a map provide students with a sense of the size of the area
and allows them to measure the distance between amenities, which could
deepen their understanding of the aspects contributing to the liveabiliy of the
area.

e Resource 2 is also useful as a base map for student to delineate the areas
in which they would conduct their surveys

With reference to Resource 3, describe an appropriate method to represent the
data that would be obtained. Outline one advantage of the chosen data
representation method.

Appropriate data representation & advantage(s):
e Bar chart
o Display relative numbers or proportions of multiple categories
o Summaries a large data set in visual form
o Clarify trends better than tables
o Estimate key values at a glance (good visual representation)
e Pie Chart
o Display relative proportions of multiple classes of data
o Size of the circle can be made proportionate to the total quantity it
represents
o Summarise a large data set in visual form

Your group concluded that some of the data collected may not be completely
reliable and/or accurate.

Explain how the process of data collection could be improved.

Reasons why the data collected may not be completely reliable / accurate &

proposed improvements

e Issue with question —too broad and subjective (eg: different groups of people
covers a large range and respondents are required to respond to a whole
range rather than a specific type; ‘needs’ may refer to a variety of needs)

o To provide specific groups of people (eg: elderly, handicapped,
migrants, children, etc) and needs (eg: entertainment, safety, etc) for
respondents to respond to

e [ssue with study group in survey — respondents may not be able to accurately
differentiate between ‘residents’ and ‘expatriates’, or have not interacted with
them to respond to the survey question, leading to an inaccurate assessment
on whether Marina Bay will serve their needs

[3]

[5]
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o To further refine the question based on the profile of the respondent

e Issue with data collection method — it was not about the sampling method
used, and whether it is consistently used for all groups, leading to unreliable
data

o To standardise a stratified sampling method based on age group,

e |ssue with data collection method - administered at the entrance of the
Marina Bay Sands integrated resort which would only provide a narrow
profile of respondents, leading to a skewed data, unrepresentative of the
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and for them to respond if their own needs have been met

profile (local vs expats), gender

actual population

o To conduct survey at multiple points within the Marina Bay area which

(e) The Urban Redevelopment Authority (URA) has asked the group to gather
information to assess the success of urban imaging of Marina Bay. Outline how

will capture a more representative target group.

the group would go about collecting the information.

To assess the success of urban imaging of Marina Bay, students should:
e Craft an appropriate research question for the investigation

o Identify the appropriate target group and data collection methods

e Consider issues like ethics when conducting the investigation

Levels marked

Level

Marks

Descriptors

3

7-8

Insightful response in employing the various sources of data
(both primary and secondary). Considerations in the Gl are
clearly identified and appropriately addressed. Response
shows good knowledge and understanding of urban imaging
and Gl methods.

Able to use a few data collection methods but may leave out
on either the primary or secondary data collection. Response
may be unbalanced or lacking in details.

1-3

Response shows some knowledge and understanding of
data collection methods. Strategies used may be generic to
fieldwork but of limited relevance to the context.

[8]
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Section B
Theme 1: Tropical Environments
Climates and Hydrological Systems in the Tropics

Resource 4 shows the global distribution of average annual solar radiation received
on the Earth’s surface. Resource 5a and 5b show the annual climates of Manaus,
Brazil (latitude 3°S) and Kano, Nigeria (latitude 12°N). Resource 6 shows the changes
in bedload particle diameter and distance from the source of a river in Manaus.
Resource 7 shows the drainage pattern of two drainage basins.

With reference to Resource 4, explain the variations in the global distribution of
average annual solar radiation received on Earth’s surface. [6]

[Description of Variation] — Maximum 2 marks

Higher amount of average annual solar radiation within the tropics (between
23.5°N and 23.5°S), ranging from 150-275 watts per square metre.

Highest insolation found received in the tropic of Cancer and Capricorn, e.g. 275
watts per square metre in the Middle East, or 225 watts per square metre at
Australia.

Lower amount of average annual solar radiation outside of the tropics (decrease
polewards), ranging from 275 to 75 watts per square metre

[Explanation]

Higher amount of average annual solar radiation due to axial tilt of the Earth -
higher angle of incidence in the tropics and the smaller distance travelled
through the atmosphere.

Angle of Incidence- high angle of incidence means that the amount of insolation
would be spread over a smaller area and be less diffused.

Smaller distance travelled across the atmosphere — less insolation will be lost
by scattering and reflection by the atmosphere.

Cloud Cover — Lack of cloud cover (due to the permanence of the Sub tropical
high pressure belt) means that there are less clouds to reflect and scatter the
amount insolation received.

Contrast the climates of Manaus, Brazil and Kano, Nigeria using Resource 5a [5]
and 5b.

[Differences] in terms of temperature and rainfall

Temperature —

Manaus- constant average of about 26°C with small annual range of about 2
degrees celcius. In contrast, two peaks of temperature (34 degrees)
experienced in April and October (30.5 degrees). Annual temperature range of
about 8 degrees celcius.
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Rainfall-

[Seasonality of Rainfall]

Receives rainfall throughout the year, ranging from 45mm to 260mm. This is
opposed to the distinct wet dry seasons in Kano (dry season — Nov- April, and
wet season (March — September).

[Peak and Least Rainfall] Least rainfall in Aug (45mm) in Manaus, Brazil
compared to peak rainfall of 260mm in Kano, Nigeria.

[Total Amount of Rainfall] — Manaus receives about 1780mm, as compared to
850mm in Kano.

Using Resource 6, describe the changes in bedload particle diameter with
increasing distance from the source of the river.

e Maximum particle diameter decreases from 120mm (2km) to 110mm (4km) to
90mm (6km).

e Slight/marginal increase in minimum particle size, 24mm (2km) to 28mm to
32mm (6km).

¢ No change in median particle diameter at about 60mm.

e Middle 50% of particles — largest range (42mm) decreases to about 36mm,
which decreases to (30mm). Note increase in size in the middle (50%), from
4km to 6km.

Explain two fluvial erosional processes that have led to the changes in bedload
particle diameter in Resource 6.

Corrasion — refers to the scratching and scraping of the river bed and banks by
the load carried by the river (largely by bed load).

Attrition - refers to the breakup of the load itself into small, angular fragments as
a result of collision and mutual scraping of the load.

With the aid of a diagram(s), explain how and why the characteristics of
hydrographs would differ between the two drainage basins shown in Resource
7.

[4]

[4]

[6]

Candidates should point out that the drainage density for Basin B is higher than that of

Basin A, given the same basin size.

[HOW] Hydrograph of Basin B would demonstrate a flashier hydrograph, with a steeper

rising limb, higher peak flow, steeper falling limb, and lower base flow.

[WHY]

Lack of Vegetation in Basin B — What impact does it have on overland flow and amount

of infiltration?

Higher Drainage Density in Basin B — Channel flow > throughflow processes. Also less

distance travelled by various pathways to reach the river channel.
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Resource 8 shows the nature of Foreign Direct Investments in Vietnam from 2012 to
2017. Resource 9 shows the number of labour workers employed by Nike worldwide.
Resource 10 shows the annual and hourly minimum wage of selected countries.
Resource 11 shows an excerpt of an article on new laws in Vietham seeking to attract
foreign investments.

With reference to Resource 8, describe the changes in Foreign Direct
Investments and number of new projects in Vietnam from 2012 to 2017.

e Ingeneral, FDIs have increased from 2010 to 2017, with a steady increase in
terms of realised capital (quote values)

e In terms of new registered and added capital, there has been some
fluctuations (increase between 2012 and 2013, decrease from 2013 to 2015
and a steady increase from 2015 to 2017)

e The number of new projects have increased from 2012 to 2016, with about
double the number of new projects. There is a slight dip in the number of
projects from 1408 in 2016 to 1378 in 2017.

Using Resource 8 and your own knowledge, suggest reasons for the relative

significance of Processing-manufacturing in the structure of Vietham’s economy.

e The processing-manufacturing sector has received the highest FDI in the
period, with 10.83b (49.4% of total FDI)

e Possible reasons could include:

o Vietnam being an industrialising country which has attracted a high
number of projects related to the processing and manufacturing of
products

o Relatively ideal location within southeast Asia for shipping of
processed goods to other parts of the world

o Role of government in promoting the sector

o Availability of cheaper labour that has attracted TNCs to relocate their
processing plants to Vietnam.

Using Resources 9, 10 and your own knowledge, explain why Nike employs

labour workers from around the world.

e Footloose nature of Nike as a TNC allows them to locate / outsource their
production plants to tap on the skills and affordable labour (countries with
comparative advantage) -

o This is seen in R9 where nearly 1 million workers are employed from
744 factories worldwide.

o In R10: the minimum wage for India, Indonesia and Vietnam are lower,
which corresponds to the high number of workers employed in these
countries.

o China, which has the highest minimum wage, are valued for the skills
for higher value added processes

e Production plants are located near consumer markets

o To offset shipping costs of finished products in order to increase
revenue and maximise profits

o This is shown by factories present in emerging markets in Asia (esp
South Asia) and South America (R9)
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(d) Using Resources 8, 10, 11 and your own knowledge, evaluate the extent to which
Vietnam can be considered competitive in the global economy.

There is no right or wrong answers to this question as the students are to provide
a response to whether Vietnam can be considered competitive in the global
economy, and provide support from the respective resources.

Vietnam is considered competitive:

e R8: Positive growth new and added capital year on year with increasing
realised capital despite a slight dip in number of new projects

e RS8: a strong performance in processing-manufacturing sector indicating that
they are able to attract TNCs

e RO: Largest number of workers employed by Nike and 2" largest number of
factories indicating strong attraction

e R11: Relevant and targeted laws aimed at attracted FDI in bid to increase
competitiveness

Vietnam is not considered competitive:

e R8: Dip in number of new projects since 2017 may indicate lost of
competitiveness to other countries

e R8: Most FDI in processing-manufacturing sector which is less value adding
than other sectors such as R&D

e R9: Not conclusive if Nike is the significant TNC it hosts; or a signal of high
dependency on one TNC for its economic development

e R11: despite new laws enacted in 2015, number of new projects have
declined from 2016 (may indicate that the law has little effect in increasing
competitiveness)

e R11: facing challenges in maintaining sustainable development

Level Marks Descriptors
3 7-9 e Response demonstrates a clear knowledge and
understanding of the context in the question.
e Uses relevant, detailed and accurate factual information
and conceptual understanding.
e Reflects strong critical thinking skills and may include
perceptive insights for the strongest responses.
e Source(s) is well used to support the response.
e Provides a logical and well-developed evaluation well
founded on evidence and/or different viewpoints.
2 4-6 e A satisfactory response which is generally sound and
contains relevant points, but may not always focus on the
context in the question.
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Uses factual information and conceptual understanding

that is generally appropriate to the given context but lacks
detail and may contain some inaccuracies.

Displays general critical thinking skills.

Source(s) is used to support parts of the response.
Provides an evaluation, which may be limited in depth and
sufficient elaboration in some parts.

Response shows a poor understanding of the context in the
guestion.

Uses basic factual information and conceptual
understanding which has some, but limited relevance to the
guestion.

Source(s) is not used or not accurately used to support the
response.

Provides little or no evaluation

No creditworthy response.
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Theme 3 — Sustainable Development
Issues of Traffic Congestion and Liveability in New Zealand

Resource 12 shows the changes in spatial distribution of elderly population in New Zealand
from 2011-2031. Resource 13 shows the main means of travel to work in Auckland and
Wellington. Resource 14 shows the current (2015) and proposed (2030) rail network in
Auckland. Auckland is a major city in New Zealand’s North Island and Wellington is the capital
of New Zealand.

Describe the spatial distribution of elderly population in New Zealand in 2031, seen in
Resource 12. [3]

e Generally higher in the southern parts of New Zealand ranging from 22.6-27.5%.

e Highest in the north-western states (West Coast, Tasman and Nelson) of the
southern part and the northernmost part of New Zealand with more than 27.5% of
the population being elderly.

e Lowest in the state of Auckland with 15.1-17.5%.

Explain three limitations of Resource 12 in representing changes in spatial distribution
of elderly population in New Zealand from 2011 to 2031. [5]

e Only shows changes to proportion of elderly over time but not the absolute
increase — Difficult to implement policies targeted at the elderly because of
uncertainty of whether the number has actually risen. It could be a change in total
population size rather than the number of elderly.

e Variations within each state is not shown — There might be variations within each
state but it is difficult to represent in a choropleth map.

e Abrupt change at boundaries — Not reflective of the possibly gradual change
between boundaries.

Using Resource 13, compare between the main means of travel to work by employed
population in Auckland and Wellington. [4]

Similarities

e The highest percentage for both Auckland and Wellington is via private care, truck
or van with 59% and 37% respectively.

e The lowest percentage is also similar for both cities with public bus having only 2%
in Wellington and 3% in Auckland.

Differences

e The percentage of working population who travel to work via train in Wellington is
significantly more than Auckland at 21%.

e Even though the highest percentage for both cities is in private vehicles, it is
significantly higher in Auckland by 22%.

In February 2018, the NZ Herald wrote that Aucklanders, on average, spend 80
unproductive hours on the road in a year due to traffic congestion. With reference to
Resource 13, account for the causes of traffic congestion faced in Auckland. [4]

e Resource 13 shows that the percentage of population who drove to work whether via
private car, truck or van or the company car, truck or van totalled 77%.

e This would equate to significant traffic on the road, especially during peak hours.
Only 4% of the working population were passengers in car, truck van or company
bus which showed the lack of car-sharing/pooling in Auckland. Public transport also
only came up to 6% of Auckland’s working population.

e All these lead to build-up of traffic on roads and hence traffic congestion.
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Using Resources 13, 14 and your own knowledge, evaluate the strategies that the
Auckland city government can implement to ease traffic congestion in the city.

Indicative Content

Candidates should combine their knowledge of the causes of traffic congestion from
their own knowledge as well as that shown in the Resources and suggest suitable
strategies to ease traffic congestion in Auckland. For example, Resource 14 shows the
current and proposed rail network in Auckland. Candidates should not that Resource 13
shows that majority of Auckland’s working population travel to work via private transport
or company car, van or truck and only 3% commute via train. Improvements to the
accessibility and connectivity of the rail network will hopefully encourage more
commuters to use the public trains to travel to work instead.

A higher level response will recognise that a multi-pronged approach is necessary and
it is insufficient to merely improve public transport networks. The mindset of the people
with reference to using private transport has to be changed as well.

Levels marked using H2 generic level descriptors for open-ended 9m DRQ on Themes
1,2and 3

9]
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2 (a)

(b)

3 (a)

(b)

4 (a)

(b)

2

Section A — Tropical Environments

Answer one question from this section.

With the aid of well-labelled diagrams, account for the variation in channel
morphology in the tropics.

"Discharge is the most important factor influencing channel patterns in the tropics."
Discuss.

Using relevant diagrams, explain how wind erosion affects landforms in the hot and
arid tropics.

Assess the role played by climate in affecting the formation of landscapes in the
humid tropics.

Section B — Development, Economy and Environment

Answer one question from this section

Account for the emergence of the New International Division of Labour (NIDL).
“Besides being a prime cause of poor economic growth, poor governance breeds
corruption, which cripples investment, wastes resources, and diminishes
confidence.” (Ahmed Zewail)

To what extent do you agree that a country’s development is largely in the hands
of the state?

Explain the impact of privatisation of water resources in lower income countries.

“As | travel around the world, people think the only place where there is potential
conflict over water is the Middle East, but they are completely wrong. We have the
problem all over the world.” (Kofi Anan).

To what extent do you agree that water conflicts are not only experienced by many
countries but are becoming more difficult to solve.
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(b)

6 (a)

(b)

Section C — Sustainable Development
Answer one question from this section

Explain the effects of climate change on sustainable development of countries at
lower levels of development. [12]

Assess the effectiveness of mitigation and adaptation strategies in combating the
negative effects of climate change. [20]

Explain why urban traffic congestion occurs in countries at low levels of
development. [12]

To what extent have strategies to ease traffic congestion in cities been effective?  [20]
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Resource 1 for Question 1
Map of surrounding area of Nordcom 1 and Nordcom 2
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Resource 2 for Question 1

Profile of Nordcom 1 and Nordcom 2

Nordcom 1

Strategically positioned between Woodlands Regional Centre and Seletar Regional
Centre, Nordcom 1 is set to benefit from the Urban Redevelopment Authority’s (URA)
Master Plan 2014 for Regional Centres to serve as vibrant liveable hubs for business and
recreation.

Expect enhanced infrastructure following the growth of the North Region into a conduit for
increased economic and human activity.

Synthesize the business capabilities of the modern factory and sleek character of modern
office-like spaces — Nordcom 1 offers 130 factory spaces, with a unique product mix of
ramp-up, flatted and 3-storey units. Unit sizes are from 1,658 to 6,039 sq ft, with high floor-
to-floor heights of up to 6m. Loading & unloading access is also catered for 40-foot trucks.

Nordcom 2

Tap on Nordcom 2’s excellent locational advantages with its strategic location and
enhanced connectivity to Sembawang and Admiralty MRT stations, major expressways
and the upcoming North-South Corridor.

Welcome guests and clients alike to a space you're proud of. These B1-type units* support
clean & light industries, and can be used for office-like operations such as design and
development, as well as manufacturing, assembly and associated storage. Choose from
ramp-up, flatted and 3-storey factory units with sizes from 1,636 sq ft to 5,888 sq ft. All 347
ensuite units are built to suit your requirements and designed with natural lighting and
ventilation in mind.

The B1 industrial development is ready for immediate occupation.

* B1-type units are areas used or intended to be used for industry, warehouse, utilities and
telecommunication uses for which the relevant authority does not impose a nuisance buffer
(i.e. distance between industry and residential areas) greater than 50m.

Source: Far East Organisation website for Nordcom 1 and 2
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Resource 3 for Question 1

Collated results from survey conducted with 50 residents at HDB Sun Breeze and

HDB Sun Natura

No Question To alarge To some .
No impact
extent extent
1 | To what extent has the
setting up of qudcom 1 5 20 o5
and 2 made an impact to
your life?
Positive Neutral Negative
2 | Has the impact been
largely positive or 12 30 13
negative?
Yes No Not Sure
Has the presence of
3 | Nordcom 1 and 2 brought 1 4 45
more income to the area?
Yes No Not Sure
4 | Are you affected by the
noise or pollution 7 o5 18

generated from Nordcom
1lor2?
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Resource 4 for Question 2

Climate graph of Freetown, Sierra Leone
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Source : https://en.climate-data.org/location/526/
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Resource 5 for Question 2

Mass movements across the African Continent

The areas shaded in purple experience a “slight” mass movement potential, red and orange
areas experience “moderate” potential, and yellow areas experience “severe” potential.

Source : https://www.earth.com/image/dangerous-massmovements-africa/
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Resource 6 for Question 2

Location of Mass Movement that occurred in Sierra Leone
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Resource 7 for Question 2

Mass Movement in Sierra Leone, 2017

Source : CNN news, Fretown, Sierra Leone
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Resource 8 for Question 3

World Distribution of Coal Resources

Proven recoverable coal reserves reported to the World Energy Council by the
top-ten coal-producing countries at the end of 2008. Coal of higher quality

(bituminous including anthracite) is being depleted most quickly. RUSSIA

UNITED STATES

GERMANY . KAZAKHSTAN

%0.©

SERBIA
CHINA
- AUSTRALIA
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Source : World Energy Council
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Resource 9 for Question 3

: Coal Production in Million Tons between 1960 and 2010 in the US and China
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Resource 10 for Question 3

Degradation caused by coal mining in China
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Resource 11 for Question 4

Map showing sources of world’s mismanaged plastic waste*

Ocean Detritus | Much of the world’s mismanaged plastic waste ends up fouling global waters
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*Mismanaged waste means the material is littered or not properly disposed of. This can usually be attributed shortcomings in the waste
management system.
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Resource 12 for Question 4

Global plastic production and use
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Economist.com

How plastic is used globally

I The trouble is, it’s so useful 2]
Global primary plastic production including additives, 2015, tonnes, m
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Resource 13 for Question 4

News Article on Starbucks’ plan to eliminate plastic straws

Starbucks to eliminate plastic straws in stores globally by 2020

SEATTLE: By 2020, consumers will no longer be able to get single-use plastic straws at
all Starbucks stores globally. This would apply to its more than 28,000 company operated
and licensed stores, the coffee giant announced on Monday (Jul 9).

Starbucks said it will make available strawless lids or straws made of other materials
instead.

“Starbucks has designed, developed and manufactured a strawless lid, which will become
the standard for all iced coffee, tea and espresso beverages," the company said in a news
release. "The lid is currently available in more than 8,000 stores in the United States and
Canada for select beverages including Starbucks Draft Nitro and Cold Foam." In Asia, the
lid is being piloted for Nitro beverages in markets such as China, Japan, Singapore,
Thailand and Vietnam.

For customers who prefer to have or need a straw, Starbucks said straws made of paper
or compostable plastic will be available upon request - for their Frappuccino blended
beverages.

Source: Channel News Asia
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2

Section A

Theme 4: Geographical Investigation

1 A group of 20, 18 year old students from a junior college in Singapore wanted to examine the
impact of industries on local communities. They have decided to study the impact of Nordcom
1 and Nordcom 2, which are two new light industrial areas located near a residential area in
Woodlands.

The students wanted to gather information on the impact of the industrial area on the residents
living nearby, especially in terms of noise, pollution and economic impact. They were given
one week to complete their investigation in August in 2018.

The students then decided to divide themselves into four teams of 5. Two teams carried out
their investigation in the newly completed residential areas, HDB Sun Natura and HDB Sun
Breeze; and two other teams carried out their investigation in the residential areas further
away. They have decided to carry out questionnaire surveys by approaching residents who
were walking by the shops or at food establishments. The questions asked in the survey were:

e “To what extent has the setting up of Nordcom 1 and 2 made an impact to your life?”
e “Has the impact been largely positive or negative?”

e ‘“Has the presence of Nordcom 1 and 2 brought more income to the area?”

e “Are you affected by the noise or pollution generated from Nordcom 1 or 2?”

The investigation was conducted from 12pm to 1pm each day. Each group interviewed 25
residents in total.

Resource 1 shows a map of the surrounding area of Nordcom 1 and 2.

Resource 2 shows the profile of Nordcom 1 and 2, explaining the type of activities found in
the area.

Resource 3 shows the collated results from the questionnaire survey.

9751/02/1JC/SEP18



(a)

(b)

(c)

(d)

(e)

3

With reference to Resources 1 and 2, suggest a suitable hypothesis for the investigation
and explain two reasons why the research is at a suitable scale.

With reference to Resource 1 and the context provided, suggest and describe a suitable
sampling method for the investigation.

Your group concluded that the method of data collection through the questionnaire survey
may not be completely reliable and accurate.

Explain how the process of data collection could be improved.

Suggest one limitation of the data representation method shown in Resource 3 and sketch

an alternative data representation method to show the perception of the residents on the
extent to which the setting up of Nordcom 1 and 2 have made an impact to their lives.

Evaluate the usefulness of the data shown in all the resources in helping students
understand the impact of industries on local communities.

9751/02/1JC/SEP18
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(b)
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Section B
Theme 1: Tropical Environments
Mass Movement in Sierra Leone

Sierra Leone is located at 8° North of the African Continent. It is on the windward side of the
Sugar Loaf Mountains. Freetown is the capital and largest city of Sierra Leone.

Resource 4 shows the climate graph of Freetown, Sierra Leone.

Resource 5 shows a satellite image of mass movements that have occurred across the
African continent.

Resource 6 shows the location of the mass movement that occurred in Sierra Leone.
Resource 7 shows a photograph of the mudslide that occurred in Sierra Leone in 2017.

Using Resource 4, state the probable climate of Freetown, Sierra Leone and account for its
characteristics.

Using Resources 5 and 6 describe the relationship between topography and the different
degrees of mass movements in the continent.

Using Resource 7, with the use of a well-labeled diagram, state the type of mass movement
that would have occurred and describe it.

Using Resources 6 and 7, explain the reasons for the mass movement.

Using all resources and your own knowledge, suggest reasons how the mass movement
would have affected the natural and human environments.

9751/02/1JC/SEP18
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Theme 2: Development, Economy and Environment

Coal Mining and Production in China

China has one of the biggest coal resources in the world. It has 10% of its economy focusing
on the primary, 44% on the secondary/manufacturing and 46% targeted at the tertiary
industries, respectively.

Resource 8 shows the distribution of coal resources in the world.

Resource 9A shows the production and 9B shows the consumption of coal in the US and
China.

Resource 10 shows the degradation caused by coal mining in China.

Using Resource 8, describe the distribution of coal resources in the world.

Using Resources 9A and 9B and your own knowledge, suggest reasons why China'’s coal
production has increased compared to that of the US.

Using Resource 10, describe the impact of coal mining in China.

Using all resources and your own knowledge, evaluate whether China is affected by the
resource curse.

9751/02/1JC/SEP18
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Theme 3: Sustainable Development
Climate Change in developing countries

Resource 11 shows a map of the world’s mismanaged waste.

Resource 12 shows the global plastic production and use from 1950-2015.

Resource 13 shows an article on Starbucks’ plans to eliminate the use plastic straws globally
by 2020.

Describe the distribution of mismanaged plastic waste as shown in Resource 11.

Account for how the distribution of mismanaged plastic waste shown in Resource 11 may
have changed after 2010.

Explain how Resource 12 shows the linear nature of production, consumption and disposal
of plastic waste.

With reference to Resource 12 and 13, evaluate the effectiveness of eliminating use of
single-use plastic straws at Starbucks stores in contributing to the global reduction of plastic
waste.

With reference to all resources and your knowledge, discuss the role of various stakeholders
in minimizing the impact of plastic waste.

9751/02/1JC/SEP18
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3

Section A — Tropical Environments

Answer one question from this section.

1 (a) With the aid of well-labelled diagrams, account for the variation in channel morphology in
the tropics.

Suggested Answer

To define Channel Morphology (The dimension (width, depth), shape and pattern
(sinuous, meandering, straight) of a stream channel.)

It is different in the Humid and Arid Tropics — Due to Climate (Temperature and
Rainfall), Geology of the Soil/Land, Vegetation

Students can use either Bradshaw or Schumm to explain the morphology of
channels/rivers in the arid and humid regions. (Though the theories explain about
movement from the upper to the lower courses, the factors like width, depth,
gradient, velocity, discharge are to be considered for this answer)

Arid

Humid

Climate (High fluctuating or large diurnal
range in the year with low precipitations eg:
BWh and BSh — lesser than 500mm of rain
per year)

Climate (Due to the location around
equator temperatures do not
fluctuate much, high precipitation
but can have distinct
precipitation/dry season eg: Af, Am
and Aw)

Inputs are lower for the arid regions comp
input affects the

ared to the humid regions and this
channel

For the Channel Morph in the arid region —
ephemeral streams and tributaries (not
permanent due to the high temperatures
promoting evaporation — water tends to
flow outwards (widely) thus higher surface
area so the evaporation rates are higher.

Lower discharges in the channel, channels
can be shallower due to the lower
discharges so the vertical and lateral
erosion rates are much lower

In the humid region there is
perennial tributaries, higher rainfall
contributes to higher discharges
and channels can be deeper due to
vertical erosion. At the lower
courses there will be more lateral
erosion due to erosion of the banks.

Channels are deeper due to higher
discharges

The velocity of channel in the arid region
will usually be lower due to the lower
discharges — there will be higher friction
thus reducing the speed at which the
discharge flow. However, during periods of
flash floods the velocity will increase due to
high amounts of rainfall. This is also due to
the fact that the land or soil is baked, and
does not aloow for infiltration to occur so
the overland flow is Horton and there will be
high surface flow moving into the channels.
In addition to that the vegetation is also low
in the arid regions thus allow for overland

Velocity will be high — high rainfall
and discharges — more laminar flow
rather than turbulent flows.

Soil is also very porous and there is
usually luxuriant vegetation so
infiltration and interception rates
and levels are high.

flow to move quickly into the rivers.

9751/01/13C/AUG18
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(b)

"Discharge is the most important factor influencing channel patterns in the tropics."
Discuss.

It is an important factor eg: Braided Channels — fluctuating discharge and for the
Meanders — Perennial. But other factors also — Load type and composition and also
other pre-requisites eg: Leopold Langbein

Students should be able to give evidence on how discharge makes a difference.
There must be good explanation on how the type of discharge in the arid region
(fluctuating discharge) and Am/Aw (distinct dry periods) brings about the formation
of braided channel — So high discharge high erosion, transportation and low
discharge high deposition. Diagrams must be drawn to show how the change in the
discharge brings about the formation of features such as braid bars, submerging
braid bars, flanking channels etc

For the meandering channels — explain high discharges in the humid regions eg: Af
so meandering — formation of cliffs and SOS. Explain the fluvial processes that form
the features, use diagrams to enhance the answer.

But there are other factors which are as important eg: Load type — how load types
is different for meandering, higher percentages of clay while for braided there is a
higher percentage of coarse load to form the more stabilized bars.

Leopold and langbeing — pools and riffles for meanders are important.

Diagrams are essential for this question.

9751/01/13C/AUG18
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2 (a) Using relevant diagrams, explain how wind erosion affects landforms in the hot and
arid tropics. [12]

What is wind erosion — Aeolian processes of abrasion must be explained well and
also the movement of the sand — saltation, suspension, creep etc. Erosion is
different from weathering. Erosion must be clearly defined.

Draw diagram/s — Yardang, Loess, Dunes — any 2 to be explained.

Diagrams needed (Arid)

— N\
less resistant

rock,
resistant

rock’
AR S /
&/

undercut by wind
abrasion

1 A

Fig. 8.25: Formation of yardang

r ™
Direction of prevailing wind

Y

Resistant rock

Less resistant

: rock
Undercut

windward side

LT 1)1

Fig. 8.26: A cross section of a yardang

As for the Arid regions — low rainfall and fluctuating temperature brings about
weathering processes that carve out various features example — thermal fracture,
salt weathering. Water is important — Lut in Iran (Yardangs — undercutting by
water)
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(b) Assess the role played by climate in affecting the formation of landscapes in the
humid tropics. [20]

Climate is important — rainfall amounts and temperature in the humid regions —
Karst, Van't Hoff to be quoted. Show difference between the Af, Am and Aw. Show
the difference in Rainfall and Temperatures. Explain the rate/type of weathering due
to variation in climatic factors

But other factors are important — Geology (type of minerals) eg: Granite —
cavernous due to salt and also limestone — carbonation process. Show that even if
Geology is the same for limestone, the fact that climate variations will either
exacerbate or slow down the process of disintegration/breakdown of limestone. The
rate of breakdown will vary

Vegetation — how the density of vegetation is affected by climate. Sparse and
Dense vegetation.
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Section B — Development, Economy and Environment
Answer one question from this section

3 (a) Account for the emergence of the New International Division of Labour (NIDL). [12]

- New International Division of Labour : NIDL is the spatial separation of tasks and
functions (for instance headquarters, R&D and branch plants) which may previously
have been done on the same site or within one country.

- global scale, based on the law of comparative advantage.

1. Technological Advancement
2. Change in Spatial Organisation of Relationships in Production

3. Rise and Growing Importance of Transnational Companies (TNCs)

4. Proliferation of supranational bodies encouraging trade liberalisation (Lecture 26)

5. State/Government Strategies: Economic zones set up by governments to attract
Foreign Direct Investment (FDI)

9751/01/13C/AUG18



(b)

8

“Besides being a prime cause of poor economic growth, poor governance breeds
corruption, which cripples investment, wastes resources, and diminishes
confidence.” (Ahmed Zewail)

To what extent do you agree that a country’s development is largely in the hands
of the state?

Good to go with the focus of the question about states being important. Trade
Policies, Investment Policies and examples of countries which have improved due
to such clear policies. Eg: Singapore or South Korea

But it is important to explain about countries not being able to develop eg: Nigeria,
Myanmar etc,

Then in these circumstances the command and control is taken over by the TNCs-
So this is where the profit mindedness of TNCs will be explained in relation to the
views and objectives of a state. The exploitation of TNCs, repatriation of profits etc
to be explained.

SOs also play a role in development — IMF and Argentina or WB giving out loans

etc eg: Uganda. But conditions attached. Policies set are not suitable eg: PESO was
capped at US$

9751/01/13C/AUG18
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4 (a) Explain the impact of privatisation of water resources in lower income countries.

9

What is privatization of water?
The pros and cons of privatizing water
Who has privatized water (Material from Lecture 34)

Why Privatise

1.
2.

3.

The appeal to the greater efficiency of private companies

The accusation of government failure in resource provision as a result of
underinvestment

Inefficient management and unresponsiveness to the needs of the poor
The argument that the present water supply ‘crisis’ can only be resolved
by private companies

Improvement, development and expansion of infrastructure, increasing
efficiency of water supply and distribution, development of technical
expertise, securing funds to finance investments

Water should not be considered a public good because it could create
even further inefficiencies in how water is distributed. People currently
waste and take for granted water supplies. It exacerbated the drought
situation in California. If water is considered a public good, it could mean
less efficient distribution of water based on regional need and resources.
It cannot be denied that water is essential to every aspect of human life
but the provision of it is costly. Water needs to be treated before it is fit for
human consumption and it is distributed to individuals using costly
infrastructure. These come at a cost. As such, it is rather unfair for people
to want to benefit from the provision of clean and safe water but are
unwilling to pay for it.

9751/01/13C/AUG18
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(b) *“As | travel around the world, people think the only place where there is potential
conflict over water is the Middle East, but they are completely wrong. We have the
problem all over the world.” (Kofi Anan).

To what extent do you agree that water conflicts are not only experienced by many [20]
countries but are becoming more difficult to solve.

Students must answer if conflicts are becoming more difficult to solve — Why? Lack of
water, TNCs exploitation, Weather issues, Droughts, Cyclones, Water is polluted, Not
cleaning it, increasing population. In ability to compromise due to all the above
demands within a country so transboundary rivers face issues.

All the above to be explained in relation to case studies.
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Section C — Sustainable Development
Answer one question from this section

Explain the effects of climate change on sustainable development of countries at
lower levels of development.

Indicative content

Candidates should make reference to the effects of climate change on the economy,
society and environment. Examples should be used to illustrate the effect in
countries of low levels of development, especially Small Island Developing States
(SIDS). There must be links made to how these effects can affect sustainable
development of countries.

A higher level response should elaborate clearly on both the negative and possible
positive effects of climate change in the various dimensions. Candidates would have
shown how the effects of climate change can worsen over time, and bring in issues
pertaining to vulnerability of certain groups of people and make links to sustainable
development.

Levels marked using H1 generic level descriptors for 9m SEQ sub-part (a)

Assess the effectiveness of mitigation and adaptation strategies in combating the
negative effects of climate change.

Indicative content

Responses should elaborate on the various mitigation and adaptation strategies
and discuss its effectiveness in adapting to the impact of climate change. The
strategies discussed should be at varying scales (i.e. global scale, national scale,
individual scale) and there should be clear criterion on the assessment of the
effectiveness of these strategies (i.e. whether it reduces GHG emissions, whether
it reduces the impact of effects as a result of sea level rise). There should be mention
of specific examples and empirical evidence to support the assessment.

A higher level response an understanding that a variety of strategies need to be
employed by countries in order to manage the impact of climate change. There is
an understanding of scale: that climate change is a global problem that require
global solutions, but at the same time also require a change at the national and
individual level. There is an appreciation of climate change being a problem that
needs a long period of time to resolve, and that implementation of effective
strategies can be hampered by economic and political factors.

Possible links to other topics include tropical climates (Topic 1.1), flooding (Topic
1.2), development, structure of the economy and role of the state (Topic 2.1).

Levels maked using H2 generic level descriptors for 20m SEQ sub-part (b)
9751/01/13C/AUG18
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Explain why urban traffic congestion occurs in countries at low levels of
development. [12]
High population

Crowded

Urban planning is weak (strong center)

Lack of distribution of activities to the outskirts of city

Rural to urban migration is high

To what extent have strategies to ease traffic congestion in cities been effective?  [20]

ERP/COE
Private car owning is expensive (Singapore n London — Place)

Better/Efficient/Affordable Public transport
Pple choose to travel (Singapore Before with MRT and Today with problems — Time)
(Curitiba Vs Rio — Difference in size of city affects scale of success)

Urban Planning
Weak centre and distribution to the rest of the region. (Working on the Environment)
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Section A
Theme 3: Geographical Investigation

1 A group of 20 18 year old students from a junior college in Singapore wanted to examine the
impact of industries on local communities. They have decided to study the impact of Nordcom
1 and Nordcom 2, which are two new light industrial areas located near a residential area in
Woodlands.

The students wanted to gather information on the impact of the industrial area on the residents
living nearby, especially in terms of noise, pollution and economic impact. They were given
one week to complete their investigation in August in 2018.

The students then decided to divide themselves into four teams of 5. Two teams carried out
their investigation in the newly completed residential areas, HDB Sun Natura and HDB Sun
Breeze; and two other teams carried out their investigation in the residential areas further away.
They have decided to carry out questionnaire surveys by approaching residents who were
walking by the shops or at food establishments. The questions asked in the survey were:

e “To what extent has the setting up of Nordcom 1 and 2 made an impact to your life?”
e “Has the impact been largely positive or negative?”

e “Has the presence of Nordcom 1 and 2 brought more income to the area?”

e “Are you affected by the noise or pollution generated from Nordcom 1 or 2?”

The investigation was conducted from 12pm to 1pm each day. Each group interviewed 25
residents in total.

Resource 1 shows a map of the surrounding area of Nordcom 1 and 2. Resource 2 shows the
profile of Nordcom 1 and 2, explaining the type of activities found in the area. Resource 3
shows the collated results from the questionnaire survey.

(@) With reference to Resources 1 and 2, suggest a suitable hypothesis for the
investigation and explain two reasons why the research is at a suitable scale. [3]

e The residents living nearest to Nordcom 1 and Nordcom 2, in Sun Natura and
Sun Breeze, will face greater impact from the industrial areas compared to the
residents living in residential areas further away. [1]

e Any two:

o Enough manpower to conduct investigation. 20 students broken into four
teams of 5.

o Given time of one week is sufficient and manageable.

o Area given is manageable, with the furthest residential area about 400m
away from Nordcom 1 and 2.
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(b) With reference to Resource 1 and the context provided, suggest and describe a
suitable sampling method for the investigation.

From notes:
o simple random sampling: giving each member of the population an equal

chance of being selected for the investigation (e.g. rolling a dice and selecting
from a list of possible questionnaire respondents)

systematic random sampling: selecting every kth element of the sampling
frame, beginning with a randomly chosen point (e.g. selecting the 9th person
from an ordered list of respondents to interview)

stratified random sampling: selecting a simple random sample from given
subgroups in the population (e.g. randomly select 5 focus group participants
from different age cohorts)

(c) Your group concluded that the method of data collection through the questionnaire
survey may not be completely reliable and accurate.

Explain how the process of data collection could be improved.

Possible points (must be linked to accuracy/reliability)

HDB Sun Natura and HDB Sun Breeze are newly completed (Sun Natura in
mid 2018) and the residents may not have lived in the area long enough to
truly gauge the impact of Nordcom 1 and 2, as shown in responses to Q3 as
well - questionnaire survey could take note of how long they have lived in
the area

Similarly, Nordcom 2 is only ready in Dec 2018, which means that the
residents may not be able to truly appreciate the impact of having Nordcom 2
in the area, especially in terms of positive impact - could have chosen a
different location with a more established industrial area

Questions too vague - may not truly reflect the impact felt to residents in the
area - could have probed to asked for examples on how the area has left an
impact

12pm — 1pm on weekdays would mean that the results would mostly come
from elderly residents who are unemployed, or adults who are not working,
such as housewives. Therefore, may not be able to get representative data.
—> could have conducted it on weekends or at different times of the day.
Sample size might be too small to get a representative conclusion (as also
seen in Resource 3) - the team could have increased the sample size

9751/02/1JC/SEP17
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Level Marks Descriptors

3 6-7 Response demonstrates accurate knowledge of survey
collection methods, issues with both accuracy and/or
reliability of these and relevant improvements. Reflects a
good understanding of the context of the investigation and of
data collection techniques.

2 3-5 Response demonstrates good knowledge of survey collection
methods. Provides an explanation of issues relating to
reliability and/or accuracy with some reference to possible
improvements. Some of the responses may focus on generic
fieldwork issues and improvements may not be relevant to the
context of the investigation.

1 1-2 Response shows some knowledge of survey collection
methods. Some reference is made to issues with reliability
and/or accuracy but may recommend irrelevant or
inappropriate  improvements or  provide inaccurate
explanation of methods. Response may be of limited
relevance to the given context.

0 0 No creditworthy response.

(d) Suggest one limitation of the data representation method shown in Resource 3 and
sketch an alternative data representation method to show the perception of the
residents on the extent to which the setting up of Nordcom 1 and 2 have made an
impact to their lives.

e Table — difficult to compare visually
e Any suggested data representation method that would allow for easy visual
comparison. Must include:
o 1m title
o 1m accuracy of data
o 1m labelling

(e) Evaluate the usefulness of the data shown in all the resources in helping students
understand the impact of industries on local communities.

Possible points for usefulness (all these need elaboration):
e R1 — useful to show the distance between residential areas and industrial
areas.
e R2 — useful to understand the activities that goes on in Nordcom 1 and 2 and
potential impact
e R3 - useful to understand perception of impact for areas closer to industrial
area

9751/02/1JC/SEP17
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Possible points for not useful:
e Findings are too vague, difficult to come to a conclusion, especially without

the data for findings at residential areas further away.

e Requires more details to appreciate true impact of industries on local
communities.

e Covers general economic impact (only income) and environmental impact
(noise and pollution), but how about social impact, such as job opportunities,
or other economic impact such as cost of living? Other impact such as heavy
traffic, which can affect time taken to travel especially during peak hours, or
safety concerns?

Level Marks Descriptors

3 7-8 Response demonstrates accurate knowledge and understanding of geographical
investigation skills and methods relevant to the given context. Provides a logical and
well-developed evaluation, which may include perceptive insights for the strongest
responses. Reflects strong critical thinking skills and a good understanding of the
requirements of the question.

2 4-6 Response demonstrates good knowledge and understanding of geographical
investigation skills and methods relevant to the given context. Provides an evaluation,
which may be limited in depth and detail. Response reflects critical thinking skills in
general but may not always be relevant to the question.

1 1-3 Response shows inadequate knowledge and understanding of geographical
investigation skills and methods. Response has some, though limited, relevance to the
given context. Provides little or no evaluation. May include material that is irrelevant to
the question.

0 0 No creditworthy response.

Theme 3: Climate Change and Energy
Climate Change in developing countries

4 Resource 11 shows a map of the world’s mismanaged waste.
Resource 12 shows the global plastic production and use from 1950-2015.
Resource 13 shows an article on Starbucks’ plans to eliminate the use plastic straws globally
by 2020.

(@) Describe the distribution of mismanaged plastic waste as shown in Resource 11. [3]

e [general] Higher in LDCs compared to DCs
[specific - high] Highest in Asia — China (8.8 million), Philippines (1.9 million),
Vietnam (1.8 million)

e [specific - low] Lower in developed regions such as Europe and North America
— Eg: European countries (generally all lower than 0.5 million), US (0.3 million)

(b) Account for how the distribution of mismanaged plastic waste shown in Resource 11
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(c)

(d)

may have changed after 2010.

e With growing affluence, there might be greater consumption and industrialisation
compared to before 2010, therefore, there might an increase in plastic waste in
general, leading to a subsequent increase in mismanaged plastic waste.

e However, after 2010, some of the countries may have improved their waste
management systems, in which plastic is properly disposed of or recycled,
instead of littered and polluting the global waters.

e This may lead to a lower total amount of plastic waste in global waters after 2010.

Explain how Resource 12 shows the linear nature of production, consumption and
disposal of plastic waste.

Note — definition in notes: Linear metabolism refers to a process where raw materials
are extracted, combined and processed into consumer goods that eventually end up
as rubbish that is rarely reabsorbed into living nature.

e [How R12 shows it — shows understanding of linear metabolism] Resource 12
shows the linear nature of production, consumption and disposal of plastic waste
as most of the plastic produced is disposed after one use and is not reabsorbed
into living nature.

e [production] Resource 12 shows that out of 8.3 billion tonnes of virgin plastic
produced, only 2.6bt is still in use (virgin plastic and recycled), and the rest
disposed.

e [consumption] Most of the plastic is used for packaging, with 150 million tonnes
out of 400 tonnes (37.5%).

e [disposal — after single use] 5.3 billion tones of plastic are immediately disposed
after single use, with 0.7bt incinerated and the remainder (4.6bt) discarded.

e [disposal — after recycling] Even out of the 0.5bt of plastic that has been recycled,
only 0.1.bt are recycled and still in use, with 0.4bt eventually being incinerated or
discarded as well.

With reference to Resource 12 and 13, evaluate the effectiveness of eliminating use
of single-use plastic straws at Starbucks stores in contributing to the global reduction
of plastic waste.

Effective — Reduces single use disposables and therefore reduces the amount of
plastics used. Resource 12 shows that most plastic are used for packaging.
Therefore, by directly reducing single use disposables like straws or by providing
alternative, more eco-friendly options as described in Resource 13, the impact is
reduced.

Not effective — However, the alternative strawless lids is also made of plastic and is
also a large contributor to plastic waste. This makes it less effective as opposed to
promoting recycling. For example, Starbucks could encourage more of its
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consumers to bring their own cups or purchase reusable cups. As shown in
Resource 12, only 0.5b tons of plastic is recycled out of 8.3bt. Therefore, with the

9

encouragement of using reusable cups, this impact can be reduced.

Level

Marks

Descriptors

3

5

Response demonstrates a clear knowledge and
understanding of the context in the question. Source(s) is well
used to support the response. Provides a logical and well-
developed evaluation well founded on evidence and/or
different viewpoints.

3-4

A satisfactory response which is generally sound and contains
relevant points, but may not always focus on the context in the
guestion. Source(s) is used to support parts of the response.
Provides an evaluation, which may be limited in depth and
sufficient elaboration in some parts.

1-2

Response demonstrates poor understanding of the context in
the question. Source(s) is not used or not accurately used to
support the response. Provides little or no evaluation

No creditworthy response.

(e) With reference to all resources and your knowledge, discuss the role of various

stakeholders in minimizing the impact of plastic waste.

Resource 10

o Role of state in providing sufficient infrastructure and regulation
o Role of industries to ensure that waste is properly disposed of

Resource 11

o Role of individuals and companies to reduce single use plastic and to
encourage greater recycling.

O
o

Resource 12

Role of companies in reducing single use plastic.

Role of consumer in providing demand for such goods to reduce impact
of plastic waste — affect how companies make decisions in production to
meet the needs of the consumer.

Own knowledge:

o Role of International Organisations to impose global regulations on

pollution.

o Role of NGOs to create awareness and work with other stakeholders to
find solutions to the problem of plastic waste pollution.

9751/02/1JC/SEP17
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C H2 Generic Level Descriptors for Open-Ended 9m DRQ on Themes 1,2 and 3

Level

Marks

Descriptors

3

7-9

Response demonstrates a clear knowledge and understanding of the context in the
question. Uses relevant, detailed and accurate factual information and conceptual
understanding. Reflects strong critical thinking skills and may include perceptive
insights for the strongest responses. Source(s) is well used to support the response.

e Provides a logical and well-developed evaluation well founded on evidence
and/or different viewpoints.

OR

e  Makes a decision which clearly addresses different elements of the issue and/or
interest of different stakeholders

4-6

A satisfactory response which is generally sound and contains relevant points, but
may not always focus on the context in the question. Uses factual information and
conceptual understanding that is generally appropriate to the given context but lacks
detail and may contain some inaccuracies. Displays general critical thinking skills.
Source(s) is used to support parts of the response.

¢ Provides an evaluation, which may be limited in depth and sufficient elaboration
in some parts.
OR

¢  Shows some attempt to address different elements of the issue and/or views of
different stakeholders when making a decision but is not well-developed

1-3

Response shows a poor understanding of the context in the question. Uses basic
factual information and conceptual understanding which has some, but limited
relevance to the question. Source(s) is not used or not accurately used to support the
response.

. Provides little or no evaluation
OR

* Evidence of decision-making, if present, is simple and may be flawed

No creditworthy response.

Note:

1. The assessment involves qualitative rather than quantitative evaluation. Judgements on the level to be
awarded to an answer will be based on the principle of ‘best fit' determined by the descriptors within
each level.
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Theme 1 : Tropical Environments

Mass Movement in Sierra Leone

Sierra Leone is located at 8° North of the African Continent. It is on the windward side of the
Sugar Loaf Mountains. Freetown is the capital and largest city of Sierra Leone.

Resource 4 shows the climate graph of Freetown, Sierra Leone at latitude 8° North .
Resource 5 shows a satellite image of mass movements that have occurred across the
African continent.

Resource 6 shows the location of the mass movement that occurred in Sierra Leone.
Resource 7 shows a photograph of the mudslide that occurred in Sierra Leone in 2017.

(@) Using Resource 4, state the probable climate of Freetown, Sierra Leone and account for its
characteristics.

Am climate

High rainfall of 3027mm

Near the coast and is at 8 degrees North so the full impact of the Monsoons will be
experienced due to close proximity to the Atlantic Ocean

Temperatures almost uniform with low diurnal range in the year due to its equatorial
Distinct wet period for 4 months, when the monsoons (African) comes in

(b) Using Resources 5 and 6 describe the relationship between topography and the different
degrees of mass movements in the continent.

Positive relationship

When there is high topography there are more serious mass movements as shown
by the yellow purple shading in Resource 7

As one moves away from the high relief (mountains or hills) the degree of mass
movements reduce

Most of the coastal regions seem to have higher degrees of mass movements
compared to the inner regions. Coastal regions that are at the windward side of the
mountains seem to have higher degrees of mass movements

Eventhough there are many mountains in the middle of the African continent — the
degree of mass movements tends to be lesser. This seems to be an anomaly
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Using Resource 7, with the use of a well-labeled diagram, state the type of mass movement [5]
that would have occurred and describe it.

Debris flow

20 A0 60 A0 100
Tpoaky waras in ihis parepaciva)

5G5S

- Debris Flow or Slide (Can be both)

- Many rills showing evidence of flow of water
- Loose mud, sand, soil and rock with a lot of water. Traveling down the slope
- Spread out at the foot of the hill

Debris slides and debris flows are triggered in steep terrain in connection with heavy rain and/or
rapid snowmelt. Human encroachment on steep slopes may increase the risk of debris collapses and
subsequent and debris flows. Debris slides, debris flows and debris floods are different, but partly
overlapping, terms for a process where debris on a slope collapses and suddenly, or with a
gradual acceleration, is transported down the slope. The initial collapse usually occurs on slopes
steeper than 25 degrees. With increasing water content, the initial debris slide can pick up speed
and develop into a debris avalanche or debris flow.
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(d) Using Resources 6 and 7, explain the reasons for the mass movement. [4]

- Steepness (topography), gravitational pull, shear stress (res 6)
- Heavy rainfall induced by the coastal region, ITCZ, warm ocean currents
- Deforested land, many developments, steep, stability of the slope is affected

(e) Using all resources and your own knowledge, suggest reasons how the mass movement
would have affected the natural and human environments. [7]

- Res 4 —rainfall is high, monsoon, loosening of the soil, as seen in Res 7 — also
deforestation, cohesiveness of the soil is affected greatly.

- Trees/ Biodiversity affected

- Rivers affected, Res 6

- Dangerous living conditions especially the yellow regions, liveability reduces as seen
in Res 5

- Sierra Leone, Freetown is an example of how pple could have been affected socially
— living region, clustered, death, economic activity affected (6 and 7)
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Theme 2 : Development, Economy and Environment

Coal Mining and Production in China

China has one of the biggest coal reserves in the world. It has 10% of its economy
focusing on the primary, 44% on the secondary/manufacturing and 46% targeted at the

tertiary industries, respectively.

Resource 8 shows the distribution of coal resources in the world.
Resource 9 shows the production and consumption of coal in the US and China.
Resource 10 shows the degradation caused by coal mining in China.

(@) Using Resource 8, describe the distribution of coal resources in the world.

e There is a need to describe both the AMOUNT and Quality of coal resources’
distribution. And observe a pattern/trend/relationship in the resource available.
e Whether describing amount or quality, you have to look for the general trend

and then provide supporting evidence or anomaly.

e Interms of amount, you can choose to RANK from highest to lowest the amount
of resource availability (just a few countries) or the highest and the lowest. US
has the most coal resource in the world, at 237 billion tonnes (do not forget the
unit of measurements), followed by Russia at 157 billion tonnes and China at
115 billion tonnes. To make sense of the above, mention that the 3 countries

together has close to 60% of the world total.

e Or for amount, you can make reference to the countries with the highest and
lowest coal reserves. US has the highest coal reserves in the world at 237 billion
tonnes, and Serbia (not Siberia) has the lowest at 14 billion tonnes amongst the

10 countries.

e Oryou could have noted that there is a higher concentration of coal reserves in
the northern hemisphere than the southern hemisphere. Coal reserves in the
south make up only 107 billion tonnes and is less than 1/8 of the world total.
And the 2 countries in the southern hemisphere with coal resources are South

Africa and Australia.

e For quality, there are 2 types - Lower quality and higher quality (there are just
too many who read the 2 wrongly). Also do note whether you are referring to
absolute or relative amount. For instance, US may have a lower relative amount
of higher quality coal, but the absolute total amount of higher quality coal -

approximately 100 billion tonnes - is still one of the highest in the world.

There is a higher proportion of lower quality coal than higher quality coal in
Germany, US and Russia and Serbia and Ukraine. In the case of Germany 100

percent is low quality.

e Other countries have higher percentage of higher quality of coal. They are
Kazakhstan, India, China and Australia. In South Africa, 100 % of the coal

resources are higher quality.

¢ And to form some sort of relationship, it is important to note that countries with
the greater amount of coal resources may not have higher quality coal. For
instance US, Russia, and Australia, more than half of the reserves are lower
quality coal. The exception is China where slightly less than half of the coal is
of lower quality. In South Africa and Kazakhstan, where the coal reserves are
smaller (less than 50 billion tonnes), a significant share of the coal resources
are of higher quality. In Kazakhstan, close to half is of higher quality. Or you
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could have noted that DCs may have proportionately more lower quality coal.
For example, US, Germany, Australia. And LDCs seem to have more higher
quality coal. For instance, South Africa, Inda and Khazakhstan.

Comments

e The failure to observe certain trends/ pattern/ relationship is most common
amongst candidates. Many merely listed whatever comes to mind. Attempt to
make comparison between DCs and LDCs or Northern and Southern
Hemisphere can be a good starting point.

¢ Redundant statement to start the essay, such as “there is a spatial distribution of
coal resources in Resource 8". BTW, ‘Resource 8’ has to be spelt with Capital
R.

(b) Using Resources 9A and 9B and your own knowledge, suggest reasons why China’s
coal production has increased compared to that of the US.

e Can look at reasons as consumption or demand driven, policy driven,
environmentally driven, economically driven and political driven ones. A good
answer should attempt to look at the reasons from different angles and to
consider both China and US in your explanation.

¢ Resource 9A shows that China’s coal production has increased relative to US’s.
The coal production in 1960 was comparable between the two countries at 400-
500 million tons. But by 2010, coal production in China is 3 times more than that
of US. This increase in production corresponds with the increase in coal
consumption in China and US. Itis noteworthy that about half of Chinese’s coal
produced or about 1300 million tons are being consumed internally. Whereas,
in US, less than half of the US’s coal or 700 million tons are consumed
internally. Both countries are coal exporters.

e Due to rising affluence, rising population, China experienced an increased
demand for energy resources, and hence the increase production of coal to
meet these demands. Resource 9B shows the increase in consumption
internally but for the US it has been hovering at 200-400 million tons (demand-
driven) [Note that China’s population increase is not enough to account for the
more than 3 times increase in coal demand after 2000, for the population
increase is far less than 3 times over the same period.]

e China is also undergoing industrialization, hence fueling the need to extract
more coal resources to meet the demands of its manufacturing sector. Coal is
used both as an energy source as well as raw materials in the manufacturing
sector. On the other hand, US is undergoing deindustrialation and the closure
of factories may mean the decline in need for coal as a resource and raw
materials. (demand-driven) [Many have difficulties identifying the key concepts
of industrialization and deindustrialization]

e Due to WTO entry, China could have entered into more favourable trade pacts
to export more coal. Also, more TNCs are encouraged to shift to China, driving
up the need for coal resources. The significant increase in coal production and
consumption after 2000 corresponded with China’s WTO entry in 2001 (policy-
driven)

e Coal is afterall a cheapest form of energy option and hence it remains the
favourite choice for a less developed country such as China. On the other hand,
more Americans could have switched to cleaner form of energy which may also
be more expensive in DCs with higher labour cost for coal extraction. In US,
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the demand for coal has dropped from 2005, implying that coal is less
favourable than other cleaner energy sources (economic or cost-driven reason)
US could have pushed for the switch to cleaner and renewable energy
resources, such as wind, solar and water. And there is a reduced demand for
coal (environmentally-driven reason)

Comments
e Thereis a need to refer to Resources 9A and 9B, but do note that the
2 Resources do not provide specific reasons. They only help to justify
the above reasons for the increase production of coal.

Using Resource 10, describe the impact of coal mining in China.

The angle taken in answering the question is important. Do not merely read off
what you see in picture, e.g, “The photos above in Resource 10 shows... land
degraded by ...." Instead you should be saying “coal mining has led to land
degradation as shown in Resource 10. The land was cleared and removed of
the precious topsoil, making the land highly vulnerable to mass
movement...ground water leached toxic compounds and are ingested by the
local population contributing to health risks” [Note the questions didn't ask you
to read off what you see in the photographs]

Some possible impacts — air and water pollution — Release of GHGs affecting
the atmospheric and hydrological systems, social Issues — Health, Land
Degradation (National Environment), Biodiversity of Fauna and Flora affected
Many have difficulties with the second photograph and discuss the indirect
impact of coal mining, saying how the factories combust coal resources to give
off air pollution etc. Besides the potential health risks from combustion of coal,
also consider how miners inhale the particulate matters during coal extraction
and suffered from respiratory diseases.

e Coal mining factories? Justtoo many refer to coal mining factories? They
are either coal mines or coal processing factories.
o Negative benefits? Please use only negative impact or positive impact.

(d) Using all resources and your own knowledge, evaluate whether China is affected by
the resource curse.

Begin by defining resource curse. Resource curse also known as the paradox
of plenty, refers to the paradox that countries with an abundance of natural
resources (like fossil fuels and certain minerals), tend to have less economic
growth, less democracy, and worse development outcomes than countries with
fewer natural resources. This often involved the resource rich countries being
exploited by the DCs which import the resources.

There is evidence showing that China is one of the top ten producers of coal in
the world (Resource 8). So there is abundant resource in China, and China
gualifies as a resource-rich country and Resource 9A and 9B show that there is
high production (which could have arisen due to high demand) and consumption
(usage) of coal in the country. So it means that the demand for the resource
may be high. It could be used heavily by manufacturing industries as Chinais a
workshop of the world. It has a high percentage of manufacturing or secondary
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industries in the country which demands for coal (own knowledge) and locally it
may be demanded greatly due to electricity needs etc. The coal has been
tapped on to the advantage of the Chinese economy such that there is little
evidence to suggest that China has been cursed by the abundant coal resource.
Yet, the degradation shown in Resource 10 shows vast amounts of land which
have degraded due to the extraction of coal and the pollution that occurs and
affects the people. So it looks as if China may be facing the Resource Curse.
The coal resources have made the people worse-off socially and
environmentally.

Based on contextual knowledge, it is to be noted that China is advancing rapidly
economically as more TNCs are moving out of the country to invest in other
countries, it is greatly revered as a manufacturing giant in the world. Every
country seem to want to invest in China due to its attractive national policy on
trade and finance. China not only has coal but other resources like oil and
minerals. It is also moving slowly into the tertiary industry, having many service
oriented industries especially in the SEZs eg: Pudong.

China has a stable government. It has seen economic growth in recent years.
And is part of the WTO and has FTAs with many countries like the US, India
and Singapore. Being that the case it seems that China has diversified well
enough not to be affected by the Resource Curse.

Marks are awarded for fair EVALUATION of the issue. There is also a need to
extract relevant information from the Resources and contextual knowledge to
back up your answer.

9751/02/1JC/SEP17
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Level

Marks

Descriptors

Responses demonstrates a clear knowledge and
understanding of the context in the question. Uses relevant,
detailed and accurate factual information and conceptual
understanding. Reflects strong critical thinking skills and may
include perceptive insights for the strongest responses.
Source(s) is well used to support the response.

-Provides a logical and well developed evaluation well
founded on evidence and/or different viewpoints.

Or

-Makes a decision which clearly addresses different
elements of the issue/or interests of different stakeholders.

4-6 A satisfactory response which is generally sound and
contains relevant points, but may not always focus on the
context in the question. Uses factual information and
conceptual understanding that is generally appropriate to the
given context but lacks detaill and may contain some
inaccuracies. Displays general critical thinking skills.
Source(s) is used to support parts of the response.
-Provides an evaluation, which may be limited in depth and
sufficient elaboration in some parts
Or
-Shows some attempt to address different elements of the
issue and views of different stakeholders when making a
decision but is not well developed.

1-3 Responses shows a poor understanding of the context in the
guestion. Uses basic factual information and conceptual
understanding which had some but limited relevance to the
guestion,

Source (s) is not used or not accurately used to support the
response.

-Provide little or no evaluation

Or

-Evidence of decision making, if present is simple and may
be flawed

0 No creditworthy response

9751/02/1JC/SEP17
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Theme 3: Climate Change and Energy
Climate Change in developing countries

4 Resource 11 shows a map of the world’s mismanaged waste.
Resource 12 shows the global plastic production and use from 1950-2015.
Resource 13 shows an article on Starbucks’ plans to eliminate the use plastic straws globally
by 2020.

(@) Describe the distribution of mismanaged plastic waste as shown in Resource 11. [3]

e [general] Higher in LDCs compared to DCs
[specific - high] Highest in Asia — China (8.8 million), Philippines (1.9 million),
Vietnam (1.8 million)

e [specific - low] Lower in developed regions such as Europe and North America
— Eg: European countries (generally all lower than 0.5 million), US (0.3 million)

Comments
e Is it even appropriate to say that US has the leaset mismanaged waste when
there are many countries without mismanaged wastes.

(b) Account for how the distribution of mismanaged plastic waste shown in Resource 11
may have changed after 2010. [3]

e Need to offer both the potential increase and decrease, and to look beyond just
China’s.

e With growing affluence, there might be greater consumption and industrialisation
compared to before 2010, therefore, there might be an increase in plastic waste
in general, leading to a subsequent increase in mismanaged plastic waste.

e However, after 2010, some of the countries may have improved their waste
management systems, in which plastic is properly disposed of or recycled,
instead of littered and polluting the global waters.

e This may lead to a lower total amount of plastic waste in global waters after 2010.

(c) Explain how Resource 12 shows the linear nature of production, consumption and
disposal of plastic waste. [5]

Note — definition in notes: Linear metabolism refers to a process where raw materials
are extracted, combined and processed into consumer goods that eventually end up
as rubbish that is rarely reabsorbed into living nature.

e [How R12 shows it — shows understanding of linear metabolism] Resource 12
shows the linear nature of production, consumption and disposal of plastic waste
as most of the plastic produced is disposed after one use and is not reabsorbed

9751/02/1JC/SEP17



(d)

20

into living nature. Then provide appropriate data/statistics to backup the
response.

[production] Resource 12 shows that out of 8.3 billion tonnes of virgin plastic
produced, only 2.6bt is still in use (virgin plastic and recycled), and the rest
disposed.

[consumption] Most of the plastic is used for packaging, with 150 million tonnes
out of 400 tonnes (37.5%).

[disposal — after single use] 5.3 billion tones of plastic are immediately disposed
after single use, with 0.7bt incinerated and the remainder (4.6bt) discarded.
[disposal — after recycling] Even out of the 0.5bt of plastic that has been recycled,
only 0.1.bt are recycled and still in use, with 0.4bt eventually being incinerated or
discarded as well.

Comments :

Many don’t understand linear nature of production, consumption and disposal
and merely read off all the data, without highlighting that there is limited to no
recycling. And some even went on to talk about the plastics for packaging,
building and construction, hence little credit can be given for the lack of
understanding for the concept.

With reference to Resource 12 and 13, evaluate the effectiveness of eliminating use
of single-use plastic straws at Starbucks stores in contributing to the global reduction
of plastic waste.

Note the command word of the question, hence a one-sided answer will not be
given the full credit.

Effective — Reduces single use disposables and therefore reduces the amount of
plastics used. Resource 13 shows that Starbucks has more than 28000 stores
worldwide, implying that the scale of the impact can be extensive. Resource 12
shows that most plastic are used for packaging. Therefore, by directly reducing
single use disposables like straws or by providing alternative, more eco-friendly
options as described in Resource 13, the impact is reduced.

Not effective — However, the alternative strawless lids is also made of plastic and
is also a large contributor to plastic waste. This makes it less effective as opposed
to promoting recycling. For example, Starbucks could encourage more of its
consumers to bring their own cups or purchase reusable cups. As shown in
Resource 12, only 0.5b tons of plastic is recycled out of 8.3bt. Therefore, with the
encouragement of using reusable cups, this impact can be reduced.

Level Marks Descriptors

3 5 Response demonstrates a clear knowledge and
understanding of the context in the question. Source(s) is well
used to support the response. Provides a logical and well-
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developed evaluation well founded on evidence and/or
different viewpoints.

3-4

A satisfactory response which is generally sound and contains
relevant points, but may not always focus on the context in the
guestion. Source(s) is used to support parts of the response.
Provides an evaluation, which may be limited in depth and
sufficient elaboration in some parts.

1-2

Response demonstrates poor understanding of the context in
the question. Source(s) is not used or not accurately used to
support the response. Provides little or no evaluation

No creditworthy response.

(e) With reference to all resources and your knowledge, discuss the role of various

stakeholders in minimizing the impact of plastic waste.

e Stakeholders worth considering include government, TNCs, individual, non-
governmental organisation (such as Greenpeace), media. It is mostideal to
organise the paragraphs via the different stakeholders, ie., one for government,
one for individuals etc.

e You can extract from the Resources the role of the stakeholders below.

e Resource 10

o Role of state in providing sufficient infrastructure (landfills) and regulation
o Role of industries to ensure that waste is properly disposed of
e Resource 11
o Role of individuals and companies to reduce single use plastic and to
encourage greater recycling.

e Resource 12

Role of companies in reducing single use plastic.

Role of consumer in providing demand for such goods to reduce impact

of plastic waste — affect how companies make decisions in production to

meet the needs of the consumer.

o
e}

¢ And from contextual knowledge, you can also observe the followings :
Government can through campaigns raise environmental awareness.
Individuals can make the efforts to reduce the use of plastic bags and
plastic cups etc.

Role of International Organisations to impose global regulations on

o
e}

pollution.

Role of NGOs to create awareness and work with other stakeholders to
find solutions to the problem of plastic waste pollution.

Media can publicise the issue or even identify culprits of the
environmental degradations.

9751/02/1JC/SEP17
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C H2 Generic Level Descriptors for Open-Ended 9m DRQ on Themes 1,2 and 3

Level

Marks

Descriptors

3

7-9

Response demonstrates a clear knowledge and understanding of the context in the
question. Uses relevant, detailed and accurate factual information and conceptual
understanding. Reflects strong critical thinking skills and may include perceptive
insights for the strongest responses. Source(s) is well used to support the response.

e Provides a logical and well-developed evaluation well founded on evidence
and/or different viewpoints.

OR

e  Makes a decision which clearly addresses different elements of the issue and/or
interest of different stakeholders

4-6

A satisfactory response which is generally sound and contains relevant points, but
may not always focus on the context in the question. Uses factual information and
conceptual understanding that is generally appropriate to the given context but lacks
detail and may contain some inaccuracies. Displays general critical thinking skills.
Source(s) is used to support parts of the response.

¢ Provides an evaluation, which may be limited in depth and sufficient elaboration
in some parts.
OR

¢  Shows some attempt to address different elements of the issue and/or views of
different stakeholders when making a decision but is not well-developed

1-3

Response shows a poor understanding of the context in the question. Uses basic
factual information and conceptual understanding which has some, but limited
relevance to the question. Source(s) is not used or not accurately used to support the
response.

. Provides little or no evaluation
OR

* Evidence of decision-making, if present, is simple and may be flawed

No creditworthy response.

Note:

1. The assessment involves qualitative rather than quantitative evaluation. Judgements on the level to be
awarded to an answer will be based on the principle of ‘best fit' determined by the descriptors within
each level.
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(@)

(b)

(@)
(b)

(@)

(b)

(@)
(b)

2

Section A — Tropical Environments
Answer one question from this section.

Explain the characteristics of mass movement processes that occur in the
tropics.

“The role of water is important in affecting the different mass movement
types that occur in the tropics”. Discuss the validity of this statement.

Explain the different factors that affect the shape of storm hydrographs.

“The causes of floods are mainly attributed to human rather than natural
causes.”

Discuss the validity of this statement.

Section B — Development, Economy and Environment
Answer one question from this section.

Explain the impacts of the TNCs on host economies of countries at low
levels of development.

‘TNCs plays the most important role in the economic development of the
country.’

Assess the validity of this statement with reference to countries at low levels
of development.

Explain the impacts of extractive industries.

Using examples, evaluate strategies used to prevent the resource curse.

[12]

[20]

[12]

[20]

[12]

[20]

[12]

[20]



(@)

(b)

(@)

(b)

3

Section C Sustainable Development

Answer one question from this section.

Explain factors that could affect sustainable development in cities of
countries at different levels of economic development.

Evaluate the effectiveness of waste management strategies used in
countries of different levels of economic development.

Explain the reasons to account for urban re-imaging in countries at
high levels of development.

To what extent have urban re-imaging strategies benefited everyone
living in the cities of countries at high levels of development?

[12]

[20]

[12]

[20]
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Resource 1 for Question 1
Community Participation of Elderly and Future Elderly

2003 2008 2013
Community
Participation Future Future
Elderly All Elderly Elderly All Elderly Elderly All
Yes 40.7 380 48.9 45.0 45.3 471 46.9 48.6
No 59.3 62.0 53.1 55.0 54.7 52.9 53.1 514

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
N

Total

*

66,503 817,530 92,870 129,660 866,026 113,294 144,792 908,499

Resource 2 for Question 1
Reasons for Not Participating in Community Activities among Elderly and Future

Elderly

Reasons Elderly Future Elderly
Activities organised are not interesting/suitable 494 30.1
No time/Too busy to participate 259 60.2
Do not participate due to old age/poor health 18.7 3.0
Not informed of any activities 3.4 41
Prefer not to socialise/keep to myself 0.2 0.8
Others (e.g. activities are too far, cannot afford to participate) 24 18

% 100.0 100.0
Total

N* 59,495 76,584

Resource 3 for Question 1
Keeping in touch with family members whom elderly and future elderly do not live

with

100 -
—~ 80 -
B mNever
B 60 - mA few times a year
o
£ @At least once a month
“w 4
8 i OAt least once a week
T 50 m Daily

0

Elderly ‘ Future Elderly
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Resource 4 for Question 2
Climograph of Mangalore, India

Mangalore, India
Total Rainfall: 3200mm
Mean annual Temperature: 27.9 [?5
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Resource 5 for Question 2
Climograph of Iquitos, Peru

Iquitos, Peru
Total Rainfall: 2865
Mean annual Temperature: 26.7 (C)
250 i
T 30 - a0 =
£ 240 L 25 o
= s
2200 - 20 2
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§_ 150 15 g
E 100 = 10 E
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Resource 6 for Question 2
Monsoon winds during summer and winter in India

B. Summer [JUHENu':}
o

A. Winter (December/January)

Southwest monsoon

q

Africa Mangalore ™ ()

Equator {' L-\* Equator Yy (e

I FANR

Resource 7 for Question 3
Water scarcity issues around the world

| Little or no water scarcity
B Absolute Water scarcity,
Approaching physical
water scarcity
B Economic water scarcity
Mot estimated

Little or no water scarcity: Less than 25% of water from rivers withdrawn for human use.
Absolute water scarcity: More than 75% of water from rivers withdrawn for human use.
Approaching water scarcity: More than 60% of water from rivers withdrawn for human use.
Economic water scarcity: Human access to water is limited even though recource is abundant.




5

Resource 8 for Question 3
Water withdrawal ratios by continent

Water withdrawal ratios by continent

| | | | | | | | |
wens e e

e | I

Americas
cceans. | RGO R N S | 25

Asia
1 AQUASTAT
e _-_
D‘I% 1(.':% 2[;% 36% 41]‘% 50‘% 5{.’:% ?Ci'% 8{.’:% S0% 10(‘)%

= Agriculture m=miIndustries = Municipalities

Date of preparation: September 2015

Resource 9 for Question 3
Mekong River in Southeast Asia

[Turn over



6

Resource 10 for Question 3
Population changes of several countries along Mekong river

Country Population in 1990 Population in 2018
(millions) (millions)

Thailand 57.1 68.2

Cambodia 8.9 16.2

Laos 4.2 6.9

Vietnam 66 96.5

204
154
% of world
total
54

Amount and share of electricity produced from nuclear sources in the world, 1990-2013

Key

Resource 11 for Question 4
Amount and share of electricity produced from nuclear sources in the world, 1990-

2013

year

percentage share of world total from nuclear sources

total amount

- 4000
F 3500
+ 3000
L 2500
- 2000
I} 1500
+ 1000

+ 500

TWh (terawatt hours

or

billion kilowatt hours]
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Resource 12 for Question 4
Generating Capacity of Nuclear Power Plants in Major countries

(as for Jan. 2015)

Per Capita, $

50
+0

In 2015 China spent 2 5X more on clean energy than the EU

250
200
150
100

As a % of GDP

UsS.A. : . "‘im |
] : 10.267.7 (99) [
France 65880 (58) I_I““"-"
1 1 1
Japan 4204 (49) | 103y |
1 1
Russia 2,519.4 (29) I 2,761.2 (26) ]
South Korea | 20716 (23) e
China | 2m32en | 60762 (56) |
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v P EE [ eowwm | 1]
India -
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Resource 13 for Question 5
Total investment in clean energy of China and EU

Total investment EU

o 7.5 mm 2005 o 32.3

in clean energy, $bn 104 w2006 S———45.7

15.8 mmmm 2007 65.6
24.5 2008 79.6
37.5 e 2009 80.5
394 2010 110.7
459 2011 116.9

60.1 2012 813

59.7 2013 51.8

85.3 2014 543
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Sources: BNEF; Xinhuanet
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1 A group of 24, eighteen year old students from Jurong Junior College in Singapore
wanted to study the needs of the elderly living in the various public housing estates in
Singapore. They had access to various census and survey information on the needs of

2
Section A
Answer all questions in this section.
Each Question carries 25 marks.
You should allocate your time accordingly.
Theme 4: Geographical Investigation

Needs of the Elderly

Theme 4: Geographical Investigation

the elderly from government sources.

The main focus of the students was to investigate the social aspects of community
participation for elderly residents. They were allocated three days for field investigations

at the end of November in the mornings.

Resource 1 shows data on community participation of elderly and future elderly.
Resource 2 shows data on the reasons for not participating in community activities

among elderly and future elderly.

Resource 3 shows reasons for keeping in touch with family members whom elderly and

future elderly do not live with.

(@)

(b)

(€)

(d)

(e)

Suggest a plan detailing how students managed to collect the data [7]

provided in Resource 1, 2 and 3.

Explain how Resource 1, 2 and 3 can help the students understand
more about the needs of the elderly in Singapore.

Identify the data representation method in Resource 3 and state its
usefulness and limitations.

Suggest and justify another data representation method to showcase
data in Resource 2.

Identify some obstacles that students would face during the data
collection process.

Section B

[6]

[3]

[5]

[4]



(@)

(b)

(c)

(d)

Theme 1: Tropical Environments

Flood Risk in India

Resource 4 shows the climograph of Mangalore, India

Resource 5 shows the climograph of Iquitos, Peru

Resource 6 shows the direction of monsoon winds during Summer and
Winter in India.

Using Resource 4 and 5, compare the rainfall and temperature
characteristics of Mangalore, India and Iquitos, Peru.

Using Resource 4, 6 and your own knowledge, account for the
precipitation pattern for Mangalore, India.

Using Resource 4 and Resource 6, explain how flood risk in Mangalore
may differ in December and in July.

Imagine you are working for the Flood management authorities in India,
suggest a plan which you can advise the authorities to reduce the
impacts of flooding in Mangalore based on information in Resource 4
and Resource 6.

[6]

[6]

[4]

[9]
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(@)

(b)

(€)

(d)

(e)

4

Theme 2: Development, Economy and Environment
Water Scarcity

Resource 7 shows a world map indicating various types of water
scarcity issues.

Resource 8 shows the water withdrawal ratios by continent.

Resource 9 shows a map of the river running through several
countries in Southeast Asia.

Resource 10 shows the population changes of several countries along
Mekong river.

With reference to Resource 7, describe the global distribution of water
scarcity issues.

Using Resource 7, explain the difference between economic and
physical water scarcity.

Using Resource 8 and your own knowledge, describe and explain why
water withdrawal ratios vary between different parts of the world.

With reference to Resource 9, briefly explain the transboundary nature
of the Mekong river.

Using Resources 9,10 and your own knowledge, examine the nature of
issues relating to transboundary water use.

[4]

[2]

[8]

[2]

[9]



@)

(b)

()

(d)

@)

5

Theme 3: Sustainable Development

Nuclear Energy in the World and China

Resource 11 shows the amount and share of electricity produced from
nuclear sources in the world, 1990-2013.

Resource 12 shows the Generating Capacity of Nuclear Power Plants in
Major countries.

Resource 13 shows the total investment in clean energy of China and the
EU.

With reference to Resource 11, describe the trend of amount and share
of electricity produced from nuclear sources in the world from 1990-2013.

With reference to Resource 12, describe the generating capacity of
nuclear power plants (In Operation and Under Construction & Planning)
in major countries.

With reference to Resource 12, discuss the implications of nuclear power
plants plans in the major countries.

With reference to Resource 13, compare and contrast the total investment
in clean energy of China and the EU.

With reference to resource 12, 13 and your own knowledge, assess
China’s contribution to sustainable development.

[3]

[5]

[5]

[6]

[6]
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2018 H2 P1 Essay
Question 1

a) Explain the characteristics of mass movement processes that occur in the tropics. [12]

** For mass movement types, possible types of mass movement that can occur in tropical
regions:

= Heave (although more prominent in the temperate regions, can occur in tropical regions when
extreme changes in temperatures or alternate cycles of wetting and drying occurs) [Possible in
AW climate types where there are temperature and rainfall variations throughout the year]
Flow (Common in Af and Am climates where high and intense rainfall events can occur)
Slides (Common in BS and BW climates where lack of vegetation could induce rock slides
along slide plane). May also occur in AW or Am climates where rotational slips could occur in
the presence of a curvilinear slide plane
= Falls (common in all climate types where weathering causes lines of weaknesses to develop
and once it gave way along areas of weaknesses, falls occur.

>
e 4

** Need to make some subtle link climatic types where mass movement types could occur. If students
merely relate to characteristics w/o the links to the climatic types, maximum of 9 marks.

Characteristics of Heave:

Speed: Very slow (1Imm to 1cm per year)
Movement: Particles are lifted perpendicularly and dropped vertically

Factors dependent on: Alternating cycles of expansion and contraction which can be attributed to large
temperature changes, alternating cycles of wetting and drying

Water content: generally low
Key features: bent tree trunks, terracettes

Material size: Varies from large to small

Characteristic of flow:

Speed: Generally fast

Movement: Materials when incorporated with water, essentially moves as a semi-fluid mass
Water content: Very high

Factors dependent on: Water content (which determines speed and volume)

Material size: Varies (from earthflow (mixed)to mudflow (generally fine))

Characteristic of Slide:

Speed: Fast

Movement: Along slide plane and in contact with surface

Water content: low (may only be present to lubricate the surface
Factors dependent on: presence of slide plane

Material size: varies (Can be a rock or a consolidated mass)

Characteristic of fall:

Speed: Very fast

Movement: Free fall through sky

Water content: Low or absent

Factors dependent on: Lines of weakness

Material size: varies but usually rather large (rock falls)



Level Marks Descriptors

4 10-12 Response shows good understanding of the issues at
hand through clear explanations and analysis. There is
good coverage in terms of breadth and depth. Relevant
examples are used consistently to illustrate arguments.

3 7-9 Response is generally explanatory in nature. There are
instances of use of appropriate examples to illustrate
particular arguments although it may not be done
consistently.

2 4-6 Response is descriptive rather than explanatory.
Attempts at explanation come across as being
inadequate or unclear, although the response shows
relevance to the question in broad terms.

1 1-3 Response is fragmentary, lacks focus or relevance to the
question. It may be brief as well.
0 0 No creditworthy response.

b)

The role of water is important in affecting the different mass movement types that occur in
the tropics. Discuss the validity of this statement. [20]

The role of water should never always be ignored in mass movements and that water certainly plays
an important role in influencing the mass movement types as well as the rate at which mass
movements occur in different tropical environments. This certainly means that the effects of water
on mass movements should not be ignored. However, it must be noted that the role of water in
various mass movement types differ very much depending on the type of mass movement. Strictly
speaking, we are also looking at three main kinds of mass movements, namely heave, flow and slide.

Supporting Argument

Water, as will be argued, plays the most significant role in flows within tropical regions as
humid tropical regions are associated with high precipitation. For example in flows, nearly all
movement occurs as turbulent motion within the body of the flowing mass. In the case of
flows, the material is essentially semi-fluid. As with flows, an abundant amount of water is
usually present.

In the case of mudflow, earthflow and debris flow in humid tropical regions such as Tropical
rainforest, Tropical Monsoon and Tropical wet and dry (Savannah), water also plays an
extremely important role during wet season or during times of intense precipitation. The
main difference between these kinds of flows involves the kinds of materials which
consequently has an effect on the speed of movement. However it can be said that in
general these forms of flows require water to be present to sustain the mass movement.
For example, in the case of mudflows, during an event of a heavy rainfall, exposed regolith
becomes rapidly saturated. As such, the cohesion strength between particles becomes
virtually lost and unstable resulting in a decrease in shear strength and moves down the
slope in a turbulent manner as mudflows. In such an example, water is an extremely
important component in the mass movement process.



= Although water is the main influencing component of mass movement in flows, water also
plays a role in heave which is also known as creep. One kind of heave in which water plays
an important role is frost creep. In heave, although the main process has been expansion
and contraction and the subsequent moving of materials down a slope.

In creep, water is important because it is responsible for alternating cycles of wetting and
drying or areas that experience temperature fluctuations during the year such as Tropical
wet and dry climates. The slope expands when it is wet and contracts when it dries. As a
result of this, heave is resulted.

= Ascan be seen, in this kind of heave process, the role that water plays is very important. If
both soil creep results from extreme temperature changes or alternate wetting and drying, it
can be said that the role of water cannot be ignored.

= |n the case of slides, although water cannot be seen as the main influencing factor, it plays a
supporting role in providing the necessary lubricant that facilitates the mass movement
process.

Counter Argument

= However, it must be recognized that water does not play an extremely important role in all
mass movement types. In the case of slides, the main contributing factor has been the
presence of a slide plane.

= |nslides, it involved the movement of a coherent mass of material along a distinct and well-
defined failure plane. In slides, as mentioned earlier, water is not essential although we may
see it as that it may be necessary to provide a certain level of lubrication to aid in the
process. For both rock slides and rotational slips, the main requirement is the presence of a
failure plane where materials move in a coherent mass.

In such a case, water may not play an extremely essential role in the mass movement
process.

= Secondly, as in the case of heave, if the cause of heave is largely due to large temperature
changes, then the role of water in such an instance may not be that important.
= May also want to mention rock slides.

= Similarly, the role of water in falls in tropical regions is also not directly important. In the
case of falls, it is dependent on the presence of lines of weaknesses present in rocks that
eventually break away from the parent rock and falls through the air. The role that water
plays many not be so direct. However, water may also be seen as important as it may carry
out physical and chemical weathering processes along the rock joints and in time to come,
cause the rock joints to widen and break away from the parent rock.

The role of other factors




=  QOther factors may also be responsible for contributing to mass movements. For example, in
the event of an earthquake, the likelihood of mass movements may become more likely.
When earthquake occurs, due to the intense shaking of the ground surface, the cohesive
strength of the particles may be lost, more lines of weaknesses may also be created, causing
the likelihood of rock falls and rock slides more likely.

= (Clearing of vegetation might also make mudflow and debris flow more likely when bare
surfaces are exposed to rain and resulting in oversaturation of the soil.

Conclusion

= Recognise the important role water plays
= Also sought to recognize other factors and how water may not be important.
= Discusses how water may not be essential for all mass movement types.

Level Marks Descriptors

5 17-20 Response displays good synoptic links with content
materials from other topics through synthesis. Evaluative
elements are convincing and well thought out. Grasp of
subject matter is impressive with use of detailed and
accurate knowledge and accurate use of terms.
4 13-16 Response has a good evaluative element and good
knowledge of the subject content. There is accurate use
of terms and examples are used well in aiding the
arguments put forth.
3 9-12 Response is broadly evaluative. There is acceptable
breadth and depth in coverage in the discussions. Use of
terms/concepts is generally accurate and there is some
use of examples to illustrate arguments. Responses
which feature only 1 country example cannot go above
this band.
2 5-8 Response is largely descriptive rather than evaluative. It
is generally relevant to the question but
concepts/discussion tend to be less clear. Weaker
responses here lack breadth or depth in coverage.
1 1-4 Response is fragmentary, lacks relevance and focus to
the question. Arguments made are inappropriate to the
demands of the question. There is much evidence of
inaccuracy in use of terminology.
0 0 No creditworthy response.




Question 2

Explain the different factors that affect the shape of storm hydrographs. [12]

** As a general guide, students should give factors coming from at least 2 categories. They need
not talk about all factors but a good explanation will be needed. For 9 marks, at least minimally
cover 5 factors while for 12 marks cover 6 factors

Indicative content:

Climatic Factors

. Implication on
Effect on hydrol |
ect on hydrological processes hydrograph
High rainfall intensity can quickly generate high Steep rising limb, short lag
Rainfall amounts of HOF time, high peak discharge
intensity
Low rainfall intensity would allow infiltration but Gentle rising limb, long lag
would not be able to generate HOF easily time, low peak discharge
Prolonged rainfall saturates the ground and tends to | Steep rising limb, short lag
generate SOF time, high peak discharge
Rainfall
duration Rainfall of short duration may add to soil moisture Gentle rising limb, long lag
but may not lead to saturation of the ground. Thus, time, low peak discharge
little or no SOF may be generated.
Low rates of evapotranspiration results in high Steep rising limb, short lag
antecedent moisture (i.e. moisture present in the time, high peak discharge
soil before rain event) and thus encourages the
Evapo-
N development SOF.
transpiration
rate . o i S
High rates of evapotranspiration results in low Gentle rising limb, long lag
antecedent moisture which promotes high rates of time, low peak discharge
infiltration. This slows down the generation of SOF.
[Extra Rapid snowmelt (especially in summer) can quickly Steep rising limb, short lag
. . generate high volume of overland flows time, high peak discharge
information]
Slow snowmelt may only gradually generate low Gentle rising limb, long lag
Snowmelt . ;
volume of overland flows time, low peak discharge

Drainage Characteristics




Effect on hydrological processes

Implication on
hydrograph

Basin size

If a basin is small, it is likely that rainfall will reach the
main channel more rapidly than in a larger basin. This is
because the water will have a much further distance to
travel in a larger basin.

If a basin is small, the amount of rainfall received in the
catchment area will also be low. This results in a lower
amount of discharge in the main channel.

THINK: If a small basin has shorter lag time and also
lower peak discharge, will the rising limb also be
affected by the basin size? (Hint: Draw the hydrographs
and see!)

Shorter lag time in smaller
basins

Low peak discharge

What is your conclusion?

=)

Basin shape

e In a circular basin, the tributaries often tend to come
together and join the main stream approximately in
the same place at the same time. Following a period
of heavy rainfall, such ‘centralized’ merging of the
streams results in a very large and very rapid
increase in discharge of the main stream.

¢ In an elongated basin, the tributaries tend to be
relatively short, and tend to join the main stream at
separate intervals. This means that after a period of
heavy rainfall, the runoff from the lower tributaries
will reach the gauging station BEFORE the runoff
from the upper tributaries finally flow down and
reach the gauging station. It also takes a longer time
for runoff from the upper reaches of the basin to
reach the gauging station.

Steep rising limb, short lag
time, high peak discharge

Gentle rising limb, long lag
time, low peak discharge




Influence of basin shape

Discharge (cumecs)

Time (hours)

Drainage
Density

In a basin with high drainage density, a large
proportion of rainfall will become overland flow
(surface runoff). This leads to a higher and more
rapid increase in discharge.

In a basin with low drainage density, a large
proportion of rainfall will most likely infiltrate and
percolate into the ground. A small proportion of the
rainfall will be channeled as overland flow. This leads
to a smaller and slower increase in discharge.

Steep rising limb, short lag
time, high peak discharge

Gentle rising limb, long lag
time, low peak discharge




Discharge (cumecs)

Basin slope
gradient

In steep-sided upland valleys, steep slopes leave little
time for infiltration and encourage generation of high
amounts of surface runoff. Water is likely to reach the

river more quickly than in gently sloping lowland areas,

leading to rapid increase in discharge.

Discharge (cumecs)

Influence of steepness

5 A

I ] 1 1 1 I
Time (hours)

Steep rising limb, short lag
time, high peak discharge




Presence of Vegetation

Effect on hydrological processes

Implication on
hydrograph

Vegetation
cover

Leaves and branches increase the rate of interception,
which reduces the rate of soil compaction caused the
impact of falling raindrops. This increases infiltration
rate! At the same time, the roots of plants and trees
increase the lines of weaknesses in the ground, further
increasing infiltration rate.

As such, the presence of vegetation cover generally
leads to decreased amounts of surface runoff (due to
increased infiltration rate).

Gentle rising limb, long lag
time, low peak discharge
+
Gentler falling limb (since
higher infiltration leads to
increased throughflow and
baseflow)

Geological Factors

Effect on hydrological processes

Implication on
hydrograph

Soil or rock
permeability

Impermeable rock or soil reduces infiltration and
percolation, resulting in the generation of high
volume of overland flow.

The reduction in infiltration and percolation also
decreases the amount of throughflow and baseflow
into the river.

Permeable rock or soil facilitates high infiltration
and percolation, reducing the occurrence of
overland flow.

Instead, because of high infiltration and percolation,
rainfall reaches the stream primarily via
throughflow and baseflow.

Steep rising limb, short lag
time, high peak discharge
+
Steeper falling limb

Gentle rising limb, long lag
time, low peak discharge
+

Gentler falling limb

Human Factors

Effect on hydrological processes

Implication on
hydrograph

Dams and
reservoirs

Dams DO NOT affect the amount of surface runoff
generated, BUT they regulate the flow of water and are
also able to store a sizeable volume of water in their

Lower peak discharge




reservoirs. Generally thus, dams reduce the amount of
discharge into the main river or channel.

Deforesta-
tion

The reduction of vegetation cover produces the
opposite effects to what was mentioned in the above
section on “Vegetation Cover”. Generally, reduction in
forest cover leads to:

o Reduced infiltration rate

o Higher surface runoff

[Note: Afforestation is the counter-process to
deforestation, and INCREASES vegetation cover.]

Steep rising limb, short lag
time, high peak discharge

Urbanisation

Urbanisation produces large amounts of impermeable
surfaces made of concrete, tarmac, and metal. Water
cannot infiltrate through such materials, and this leads
to a rapid generation of surface runoff.

Moreover, drains and canals carry water more quickly
to the nearest river.

As a result, rainfall reaches the river extremely quickly,
greatly reducing lag time and also massively increasing
peak discharge.

Steep rising limb, short lag
time, high peak discharge
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Land Use

Urbanisation

Before Urbanisation

Discharge [cumecs)
1

b) “The causes of floods are mainly attributed to human rather than natural causes.”

Discuss the validity of this statement. [20]

Causes of floods may be attributed to both human and as well as natural causes. However it must
be noted that the factors have to be direct factors. Factors such as urbanisation and deforestation
can be discussed but only serve as factors contributing to worsening (acerbating factors) and
should not be discussed as direct causes of floods.

Indicative content:
Natural causes of floods

Intense rainfall and tropical cyclones

o Intense rainfall will result in infiltration-excess flow (IEF) where rainfall intensity
exceeds the infiltration capacity of the ground.

o The increase in IEF causes river discharge to increase, and this can lead to the
formation of floods.

o High rainfall intensity is associated with convectional rainfall and especially in tropical
regions. The formation of tropical cyclones also generates short but intense rainfall.

o Also, during intense rainfall, the impact from falling raindrops tends to compact
unvegetated soil particles, and cause the pore paces to be sealed (recall: raindrop
effect). This reduces infiltration capacity, further increasing the likelihood of IEF being
generated.
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Prolonged rainfall

O

Prolonged rainfall leads to the increase in soil moisture storage and groundwater
storage via infiltration and percolation respectively. The ground eventually becomes
saturated with water, and over time, saturation overland flow (SOF) is generated.

The increase in SOF causes river discharge to increase, and this can lead to the
formation of floods.

Prolonged rainfall is usually experienced in tropical monsoon regions, during the wet
(monsoon) season.

Seasonal rainfall during wet season (monsoon season)

O

Snowmelt

Tropical monsoon regions usually experience a distinct wet season or monsoon
season, where there is a higher amount of rainfall. These regions typically experience
prolonged rainfall (see above) in the wet season, which generates SOF.

Most of the time, countries in such regions are prepared for the increased rainfall during
the wet season. However this seasonal increase in rainfall can still lead to the formation
of floods, especially if:

= The wet season is unusually long or extended

= The intensity of rainfall is higher than expected

= The wet season arrives much earlier than expected

The above 3 cases tend to result in tremendous increases in discharge. Rivers that
are unable to cope with such large increases in discharge will therefore overtop their
banks and flood the surrounding area.
= Eg: Brahmaputra River in India and Bangladesh and Yangtze River in China
are prone to flooding during the monsoon seasons. In India, up to 70% of the
annual rainfall occurs in 100 days in the summer south-west monsoon

Snowmelt or meltwater can greatly increase the discharge in the river, and cause
the river to overflow its banks and flood.

Snowmelt can be generated by:
= Warmer temperatures during spring/summer
= Volcanic events

In the spring or summer months in temperate regions, warmer temperatures can
cause snow or ice to melt, producing large amounts of meltwater.
= E.g. In December 2008, the state of Washington (USA) experienced heavy
snowfall. By January 2009, the heavy snowfall began to rapidly melt, producing
enormous amounts of meltwater and generating extremely heavy floods.
= E.g. In the Yukon River in Canada, the most common cause of flooding is the
melting of snow and ice in spring.

Rising magma can heat up the sides of a volcano, causing ice and snow on the flanks
on the volcano to melt. Lava flows and hot gases from volcanic eruptions can also
melt snow and ice, and generate meltwater.
= E.g. The 2010 volcanic eruption in Iceland produced devastating flash floods,
as hot gases from the volcanic eruption melted huge chunks of ice from the
Eyjafjallajokull glacier.
= E.g. The 1985 eruption of the Nevado del Ruiz volcano in Columbia melted
ice and snow on the sides of the volcano, producing devastating floods and
lahars.

Storm movement

(e}

Storm movement in a catchment area can either amplify or dampen a flood wave.

12



(e}

Storms that move down-valley (i.e. moving from the upper reaches of the basin to the
lower reaches) are more likely to cause flooding. This is because such direction of
storm movement tends to amplify the peak discharges downstream.
= E.g. The disastrous 1996 flash flood that occurred in Buffalo Creek, Colorado
(USA) was due to 2 reasons. Firstly, a severe wildfire caused extensive
deforestation in the basin, leading to reduced infiltration and increased surface
runoff. Secondly, the storm (that produced the surface runoff) moved down-
valley, tremendously amplifying the peak discharges, and hence causing a
severe flash flood.

Unusual climatic phenomena

O

Climatic phenomena such as El Nino and La Nina have resulted in unexpected
occurrences and amounts of rainfall and these have, in some cases, resulted in
floods.
= El Nino — Said to have played a role in the 1993 Mississippi River flood.
= La Nina— Said to have played a role in the floods in Sudan and Bangladesh in
1998

Human causes of floods

Dam failure

Levee failure

Dams are able to regulate the flow of water to the downstream areas, providing them
with water even during the dry seasons.

However, dams are also causes of floods if they fail or collapse.

Dam failure can occur due to:
= Unexpectedly-high amounts of rainfall
= Sedimentation in reservoir
= Engineering failures

Unexpected rainfall. The reservoirs behind dams store water during the rainy season
(this water is typically released during the dry season). However, in some cases, the
rainy season experiences an unusually high amount of rainfall. The reservoir may not
be designed to hold such a large amount of water, and the reservoir overflows.
Downstream areas receive a sudden surge of water, and flooding occurs.

Sedimentation in reservoir. Improper maintenance of the dam may lead to the
accumulation of sediments in the reservoir. This reduces the holding capacity of the
reservoir. When this happens, the reservoir is unable to hold large amounts of water,
and the dam is more likely to overflow during times of heavy rainfall.

Engineering failures. In some cases, leakages in the dam structures cause the dam to
release water too quickly. In more severe cases, engineering failures may cause
the dam to even collapse. In both circumstances, downstream areas receive a sudden
surge of water, and flooding occurs.

= E.g. Bangiao Dam, China

= E.g. Teton Dam, USA

= E.g. Val di Stava Dam, Italy
** Students can also bring in or feel free to talk about recent case study of dam failure
in Laos (2018) which resulted in flooding downstream and loss of lives

Levees refer to embankments on the river bank. Levees can be natural or artificial.

Artificial levees are built to increase the holding capacity of the river channel, and thus
prevent overflowing of the river.

However, levees are also causes of floods if they fail or collapse.

Levee failure can occur due to:
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= Overflowing of levees,
= Breaching or collapse of levees.

o Overflowing of levees. In some cases the amount of discharge is extraordinarily high
(due to high rainfall or other circumstances), and far greater than what the levees were
originally designed to contain. This causes the river to overflow the levees, and flood
the surrounding areas.

o Breaching or collapse of levees. Increased discharge in the rivers also leads to both
increased velocity and increased fluid pressure in the channel. Firstly, the increased
velocity can increase the rate of erosion at the base of the levee structure, causing
it to collapse. Secondly, the increased fluid pressure against the levees may also force
water to “breach” the levees, eventually causing the levees to collapse.

Other contributing reasons though not direct reasons to floods:

- Deforestation
o Deforestation can worsen floods by increasing surface runoff as soil becomes
compacted due to removal of trees and vegetation - Increase in IEF > Water reaches
channel faster - increase in channel flow - Water overflows channels - flooding
o Can also increase erosion - Mass movement > holding capacity of river is reduced
-> flooding occurs due to reduced capacity of river
- Urbanisation
o Concretised surfaces - Impermeable surfaces - Higher IEF-> Water reaches
channel faster - increase in channel flow > Water overflows channels = flooding
- Pluvial floods in Urban areas
o Water may sometimes be channelled to low points in the city’s terrain (also known as
‘ponding’) = This may happen if drainage systems are choked or rainfall is too intensed.
Can happen as most urbanised areas have little permeability
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Section B

Question 3

(@)

Explain the impacts of the TNCs on host economies of countries at

low levels of development.

[12]

1. Economic Impacts
a) Positive & Negative on Host Economies

Positive

Negative

o

1)
]

)
o

Aid in the structural shift of economies
especially NIEs such as Singapore in the
past when we wanted to move from an
industrial to post-industrial economy
through the following:

Employment:
Number of Jobs--dependent on the scale

of TNC operation, whether it is capital or
labour-intensive

Type of jobs--level of development of
host country labour and compatibility with
the operations of the TNC, DCs tend to be
able to take higher-order skilled jobs that
pay more. We also need to consider
whether the jobs are indirect or directly
created by the TNC.

Wage and salary level: The type of jobs
will determine the wage levels. Higher
skilled jobs will tend to be paid more.
However, TNC tend to be pay higher than
the host economies because of their
wealth levels they tend to pay higher than
local prices so as to recruit more capable
workers to give them more edge since
they are deemed to be a foreign company
and has no home-ground advantage
compared to the local companies.

Time frame: Another consideration is
whether the jobs created are for the long
term or for the short term. This is
dependent on how long the TNC stays in
the country.

Technology:
Extent of transfer: Technically if the TNC

employs local labour, there will be some
degree of transfer through skills and
techniques. However, the TNCs tend to
limit their transfer of technology, they tend
to transfer the results of innovation but not
innovation capabilities — the ‘know-how’
but not the ‘know why’. This is evident as
most TNCs locate their R & D support
laboratories in their home country. This is

Most of the negative impacts will be affecting
the long-term health of the local economic

sector:
@)

@)

Local firms might be under-
developed due to the superiority
of TNCs in terms of their
resources, management and
financial skills. Recall how TNCs
are able to provide higher wages
to attract local talent. Smaller
firms might be forced to close
down, stifling the prospects of
local enterprise skills. Some can
consider this as positive point, as
some local firms or state-owned
enterprises are kept ‘alive’ due to
state subsidies but are in fact not
doing well. TNCs provide more
equal competition and might
provide more ‘incentive’ for local
firms to be more productive and
efficient.

Dependency: The over-
dominance of the TNC in the local
economy leads to another
problem. This will depend on the
nature of relationship between the
TNC and host economy and their
contrasting level of development.
If the host country is a LDC and
the TNC main aim to locate in this
LDC is due to low labour cost,
there is a high risk of the TNC
relocating to another country if
they are able to provide more
competitive labour costs. [This
situation of TNCs relocating
frequently to the lower wages
countries is termed ‘caravan
capitalism’. To prevent negative
impacts such as economic
leakages the role of
government is very important,
this will be discussed in Lect 6
Role of Government] TNCs are
after-all profit-driven enterprises,
depending on the scale of
operation in the host economy this
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to keep their competitive edge over other
countries.

o Appropriateness of the technology
transfer: Also many LDCs do not have
the necessary infrastructure or skilled
labour to optimised the technology from
the DCs.

o Most TNCs are from DCs and their
technology is largely capital-intensive,
LDCs tend to be capital scare and labour-
intensive, hence these means fewer jobs
will be created, hence extensive transfer
of technology in this case might not be
suitable.

(3) Capital and finance:

o TNCs will channel high inflows of
capital directly via FDI or indirectly via
corporate taxes. This will also depend
on how ‘shrewd’ the host economy is
to prevent economic leakages via
remittance back to TNC’s home
country, some host economies will
implement taxes on the profits of
TNCs or have legislation stipulating
that TNCs reinvest a certain amount
of their profits back to the local
economy.

(4) Trade Balance:

o Positive trade balance/Surplus
(More exports than imports)
TNCs may practice import
substitution, the plant that they set up
in the host economy produces goods
for the local population so that the
host economy does not need to
import from other countries.
Domestic firms which are vertically
integrated into the TNC's activities via
its production network would also be
able to gain access to new export
markets.

o Negative trade balance/deficit
(More outflow of funds through
exports)

Imports by TNCs, although this may
be offset its imports are essential for
export-producing activities.

Note: Trade balances can be studied
via the volume and values of the
imports and exports. It would be more
accurate to look at these two
variables.

would lead to massive economic
revenue loss and employment.
Local economies have to pay for
development of infrastructure like
roads and railways to attract FDI.
The money would be a significant
strain on some of these less-
developed countries.

Other sectors of the economy
might be over-looked as the
government channels all its
revenue to attracting TNC foreign
development.
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Host Economies

Positive Impacts

Negative Impacts

e Creation of jobs and higher pay in
LDCs, this seems like a direct economic
impact. However, with income
generated from employment, they could
be channeled to social infrastructural
development such as building schools
and better hospital facilities. Some form
of ‘trickle-down effect’ or multiplier effect
might be generated. For instance,
when the population is gainfully
employed, they can use the income to
buy goods and services from local
retailers and generate income for the
local economy.

e Skill levels of the local population
may rise through training by the TNC.
This can be considered an economic
impact but it can also have long-term
social impacts where the labour is seen
to be more attractive to investors in the
long term.

e Social development projects &
engagement with local communities
e.g. microfinance & healthcare
programs set up by TNCs to aid the
local communities. E.g. Citigroup
microfinance program which provides
financial aid to poor families to start
small businesses. These projects have
helped to improve the overall standard
of living in the country.

[N.B: Some critics have said that these
projects are merely publicity stunts by TNCs
to improve their corporate image that has
been tarnished by bad press reports about
TNCs violating environmental or legal
practices]

e Changes in attitude and
consumption patterns

Exploitation of local labour force:
TNCs have been accussed of setting up
sweat-shops with poor working
conditions for local workers. Suchiill-
practices include long working hours,
poor wages, under-age employment as
well as fines for simple mistakes. As
most of these LDCS have little job
opportunities, many workers are
willingly to endure the poor working
conditions.

Instability of jobs as TNCS is prone to
closing plants if greater profits can be
made in other countries.

Limited skill transfer: There might be
minimal transference of skills because
workers are not expected to do high
level skills. Hence workers do not
upgrade their skills in anyway.

Entry of values which might have
harmful social and moral effects E.qg.
entry consumerism and materialism.
Nestle introduced formulae milk to
LDCs but because the natives do not
have the necessary sterilisation
equipment and hygiene standards,
many of the children developed health
problems from milk bottles that were not
sterilised properly.

Lost of local cultural heritage
through the invasion of foreign
culture e.g. the setting up of Starbucks
in the Forbidden City in Beijing.

Environmental Impacts on Host Economies

Positive

Negative

e Solving environmental problems:
o Capital inflow of FDI could be used to
solve environmental problems that

LDCs usually face.

o However, these gains could be negated
by corruption.

o

Loss of Greenfield sites due to
construction of factories. World total
Greenfield FDI projects increased from
9,300 in 2003 to 9,800 in 2004.

Pollution: Industries can produce
untreated waste and air pollutants.
Pollution could lead to adverse impact
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TNCs have capital and technology to
implement environmental practices and
schemes. Such as fitting cars with
catalytic converters or having hybrid
cars that run on less pollution.

on health of residents. Respiratory
problems could result from the
pollutants.

o Poor Environmental Management:
Many LDCs lack the resources and
manpower in environmental regulation,
legislation & enforcement. Hence, they
are unable to penalise the TNC’s when
they violate the regulations. Also, the
main aim of these LDCs is still
economic profit and maintaining their
attractiveness to investors. What they
perhaps are thinking is only for the short
term gains because in the long-term,
pollution could affect the health of the
workers leading to poor work
productivity. Over-consumption of
resources could also lead to shortages
which might compromise future
economic development of the country.

(b)

‘TNCs plays the most important role in the economic development of the country.” | [20]

Assess the validity of this statement with reference to countries at low levels of

development.

Economic development usually attained through economic planning and executing economic

strategies to develop or sustain a country as a leading global hub for business or investments

TNCs play the most important role

TNCs does not pay the most important role

TNCS is most important as:

o The state is unable to counter

regional imbalance in economic
development

E.g. developed core and
underdeveloped periphery

TNC is important

» The sheer scale, structure,
global nature of the
geographical spatial
distribution and the diversity of
sectors that TNCs are involved
in ensure that it has the ability
to dominate a particular
national economy

» Aid in the structural shift of
economies especially NIEs (in
the past) and LDCs today
(from an industrial to post-

Role of state is key in the economic
development of the country

o The government’s main economic
objective is to protect domestic
markets and foster economic
growth. It also aims to regulate
foreign investment, industry, and
trade. The government can
achieve this in the following ways:

v' Creating a favourable
business climate

v" Promoting industrial
development

v" Promoting trade

o Maintaining social and political
order in a country

o Providing infrastructure

o Industrial Development <->
cumulative causation &multiplier
effect
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industrial economy) through
employment numbers and type

» Assists in some degree of
transfer through skills and
techniques

= TNCs will channel high inflows
of capital directly via FDI or
indirectly via corporate taxes

» TNCs may practice import

v' Export Processing Zones
(EPZs)
v Industrial clusters
o Providing economic incentives
v Import substitution policies
v" Protected home markets via
tariffs and quotas on imports
Tax incentives

v
v" Cheap labour
v' Encouragement of inward
investment and development
of their own TNCs
o Provide public goods and services

substitution- increases trade
balance

The role of supranational bodies is
important too
= Role of international
organisations
v Facilitate world trade
and fair trade practices
(especially for LDcs)
v' Trade negotiations
v" Promoting the process
of trade liberalization
= Role of trade blocs
v Increased trade and
export earnings.
v' Stimulus for FDI
v Increased
competitiveness of
businesses
v" Increased regional and
national development

Question 4
(a)Explain the impacts of extractive industries [12]

Production of Spoil

e Spoil refers to the waste produced when ore is obtained from the mined material.

e large mines produce large amounts of waste because the ore is only a small fraction of the total
volume of the mined material

e The production of spoil is an increasing problem because:

(a) Of the growth in demand for minerals (especially to fuel the economic development of fast
growing economies such as India and China)

(b) Asrich ores are mined out, lower-grade deposits are worked, producing even more waste per
unit of mineral produced. For example, four centuries ago, the average grade of copper ore
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mined was about 8%. Now the average grade is 0.9%, which means almost 1 billion tonnes of
waste is generated to produce 9 million tonnes of copper.

Deposition of spoil during mining can bury streams and rivers. This has a serious effect on stream-
water quality and wildlife habitats.

When spoil is piled into tall heaps, it can create geomorphological hazards such as landslides. This
is because the added weight of the spoil on slopes can result in shear stress exceeding the shear
strength of the slope. A catastrophic landslide that occurred at the Gyama copper/gold mine in
Tibet in March 2013 killed 83 workers.

Moreover, disposal of spoil often degrades areas of natural ecosystems beyond the immediate
zone of impact of the mining areas.

Environmental pollution

(a) Air pollution

This can result from the hazard of self-ignition.

It is associated with the waste rock heaps deposited by the oil-shale mining industry in Estonia.
Once these are ignited, the average burning period of mine spoil is about 10 years.

The town of Baotou in Inner Mongolia, China has suffered from air pollution as a result of the
processing of rare earth elements (RREs) at a mine 120 km away. 9600 to 12 000 m? of waste gas,
containing dust concentrate, hydrofluoric acid, sulphur dioxide and sulphuric acid are released
with every tonne of rare metals that is mined.

Residents have started to suffer from breathing difficulties and liver and pancreatic diseases
caused by the polluted air.

Moreover, the energy used to process the rocks comes from a coal-fired power station. Sulphur
dioxide and carbon dioxide released by burning coal contribute to air pollution and global warming.

(b) Water pollution

Using the same example of the mining of RREs in Baotou above, given that the concentration of
rare earths in the ore is very low, they must be separated and purified using hydro-metallurgical
techniques and acid baths.

However, the toxic and radioactive waste products of this are contained in large ponds known as
tailings which have not been properly sealed.

Chemicals have seeped into the surrounding land and into the groundwater, contaminating the

soil and damaging farmland. Farmers have been forced to abandon their land and move away,
with difficulties in obtaining compensation.
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e Another form of water pollution associated with mining is acid mine drainage. This occurs when
any deposit containing sulphide reacts with air and water to produce sulphuric acid. If sulphuric
acid reaches rivers, the damage to plants and animals can be very serious.

e Acid mine damage is a problem of operational mines as well as being a pollution source for some
years after mine closure.

e For example, the Sao Domingos mine in southern Portugal, which produced copper and sulphur
for more than 100 years, was closed in 1966. However, it still continues to pollute rivers that flow
into the largest drinking water reservoir in the province of Huelva.

e Another water pollution issue is that of mercury pollution.

e This is especially common in areas mined for gold by small-scale prospectors. Mercury is used to
separate fine gold particles from other minerals in river-bed sediments, but is an extremely toxic
metal.

e Although large-scale mines have since used more efficient and less environmentally damaging
techniques in gold processing, mercury pollution can be long-lasting.

e For instance, the use of mercury in the 1950s and 1960s at the Discovery mine in the Canadian
Northwest Territories polluted nearby Giauque Lake, which is still designated a contaminated site
by Environment Canada, decades later.

e When contaminated water held in ponds at mines are accidentally released prior to treatment,
they can cause much damage to the environment.

e The 1998 Aznalcollar mining accident in southwest Spain severely affected one of the most
important bird-breeding and over-wintering sites in western Europe, the Coto Donana nature
reserve. The release of acidic wastewater killed large numbers of fish and had severe
consequences for the many bird species dependent on the nature reserve and adjacent areas.

Habitat and landform destruction

e Mining e.g. surface mining can involve the removal of surface vegetation, soil and where necessary,
layers of bedrock in order to reach buried ore deposits.

e However, this has serious effects on ecology. Large amounts of soil and rock have to be moved
and this destroys habitats and landforms.

Land subsidence

e land subsidence most often occurs in coal mining, when whole seams of material, frequently
several metres thick, are removed. The overlying strata may then collapse downwards. This may
happen rapidly and with little warning, or occur gradually over a period of time.

e Subsidence can be in the form of:

(a) Crown holes: localised crater-like holes that appear at the surface following collapse of strata
into a mine.
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(b) General subsidence: settlement of the ground surface over a wide area resulting from the
collapse of part of the mine.

e Subsidence can cause damage to mining equipment, buildings, communications and agricultural
drainage systems. The issue may be worsened by the reactivation of geological faults in the area,
causing fault scarps to form. Examples in the south Wales coal field are up to 4 metres high and
several kilometres long.

** Students minimally must discuss 3 points from at least 2 categories
b) Using examples, evaluate strategies used to prevent the resource curse. [20]
Introduction:

e Brief statement on what the resource curse is

e Give brief background on selected examples — e.g. Botswana is blessed with diamond wealth,
Norway is blessed with oil wealth, yet both have avoided the resource curse. Describe changes in
development indicators of Botswana to show this.

e Indicate stand: the strategies in Botswana and Norway’s cases are effective as they enable the
countries to manage their wealth from minerals in a sustainable manner that extends into the
long term. However, these are not effective per se. Their effectiveness have been contributed by
the contextual conditions that promote good governance and transparency as well.

Main Body:

One strategy pursued by Botswana was economic diversification. To promote this, the
Business and Economic Advisory Council (BEAC) was created in 2005. It was tasked to identify
constraints hindering economic diversification, formulate a key strategy and action plan to overcome
those constraints and identify projects for Botswana to move forward.

Since the implementation of the action plan produced by the BEAC, Botswana’s economic
diversification focussed on creating a business friendly environment — there are no foreign exchange
controls and there are few non-tariff barriers to imports. Taxation is favourable with a standard
income tax rate of 25% for individuals and 15% for manufacturing and international financial services.
Moreover, there is the provision of the structures and incentives that serve to improve Botswana’s
business capacity through training and business development efforts. Other measures include
addressing policy and institutional matters such as ensuring the stability of the financial sector,
providing instruments of support for diversification initiatives including the promotion of privatisation
and creating projects to drive diversification through the support of agriculture and tourism among
other sectors

The reasons for behind economic diversification were the danger of relying on the mineral
sector for the majority of revenue as it renders states very susceptible to the price shocks of the sector
they depend on. Furthermore. mineral wealth was limited in that the wealth acquired from mining
would only last as long as there were diamonds in the ground. Lastly, it was important for Botswana
to develop the non-mineral sectors given the narrow linkage of the mining sectors with the rest of the
economy, especially in employment creation. The sector only directly employs 2% of the labour force.

However, this strategy may not be a total success, at least not at this point in time. This is
because the homegrown private sector remains weak while the key targeted sectors notably
manufacturing have not fully yielded intended results. Nonetheless, this strategy can be said to help
Botswana avoid the resource curse as signs of success of economic diversification include
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manufacturing contribution increased from 8.5% to 11.4% in 2001. In addition, manufacturing output
at independence comprised mainly meat and meat products. These accounted for only 14% in 2001
while other consumer goods comprised 35% of output and the intermediate goods, 51%.

Another strategy used by both Botswana and Norway was the use of sensible fiscal rules to
curb excessive spending and to promote the sustainability of mineral wealth. In Botswana’s case, one
rule was that of sustainable budgeting that aimed to ensure that all mineral revenue be invested
productively or saved rather than be used for consumption. This rule led to the creation of the
Sustainable Budget Index (SBI) — defined as the ratio of non-education, non-health recurrent
expenditure to non-mining revenue. A SBI of no greater than unity (1 to 1) is targeted in order to
ensure non-investment expenditure to be financed by non-mineral revenue and conserve the
country’s wealth. Another fiscal rule sets the maximum government expenditure at 40% of GDP to be
consistent with the projected medium-term government revenue. In addition to limiting expenditure,
it should be noted that they are also focused on increasing the productivity of revenue spent and
limiting debt.

In Norway'’s case, this was seen in the Fiscal Rule introduced in 2001 to ensure that a large
part of the oil revenues was saved. The gist of this rule was that the spending of the oil revenues
should be equal to the expected real return from the Pension Fund. Thus, the fund would grow when
new oil revenues flowed in, but as one would only withdraw the expected return, the fund would
never be smaller. This rule would enable the government to run with a permanent non-oil budget
deficit, allowing for higher public spending and/or lower taxes than would be possible without the oil
revenues. Thus, the Pension Fund and the fiscal rule would ensure that the large, volatile and
temporary net cash flow from the petroleum sector is transferred to a stable supplement to the
government budget. In essence, through this rule, the oil revenues allow higher public spending
and/or lower taxes than would otherwise have been possible for the entire future. The fiscal rule had
2 other objectives — to avoid fiscal policy affected by the boom-bust cycle associated with mineral
commodities and to mitigate the costs when spending of the oil revenues increases. If followed, the
fiscal rule will ensure that the spending of the oil revenues will last forever, to the benefit of both
current and future generations. When the direct revenues from petroleum production diminish in the
future, this will be compensated by the return from the Pension Fund.

Thus, as can be seen above, the fiscal rules pursued by both Botswana and Norway can be said
to be helpful to both countries in avoiding the resource curse as they seek to preserve the mineral
wealth for future use as well as avoiding levels of expenditures that correspond to the boom-bust
cycles of mineral commodities that is detrimental for good economic management.

Another strategy pursued by both governments is investing their mineral wealth in a sovereign
wealth fund. In Botswana, this was seen in the creation of the Pula Fund in 1993. The objective of the
fund was to provide greater flexibility in the management of international reserves and greater
certainty in the forecasting of annual dividend payments to the government from the Bank of
Botswana. The Pula Fund has 2 functions. Firstly, it was a stabilisation fund. This takes previous years’
fiscal surpluses and saves them in the Government Investment Account. This account is then used to
finance fiscal deficits. Secondly, it was a savings fund for future generations. This is the
intergenerational equity fund to ensure that the mineral revenues are invested in such a way that
future generations can also profit from the resources, even after it has been depleted. The success of
this fund can be seen in its assets reaching USS7 billion in 2008.

In Norway, this strategy was reflected in the creation of the Pension Fund. In relation to this
fund, all government net revenues from the petroleum sector would be transferred to this fund.
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However, the fund would be integrated in the ordinary government budget, so in case of a deficit in
the ordinary budget, there would be an automatic deduction from the Pension Fund. This was so to
avoid the situation where politicians could “pretend” that they were saving in the fund, while at the
same time borrowing to finance the ordinary budget spending. Another characteristic was that money
from the fund could only be used on the ordinary government budget. Thus, it could not be used to
finance purposes which were not given priority in the ordinary budget procedure in the parliament.
Thirdly, wealth from the fund should be invested in foreign assets. This served the dual purpose of
both providing currency income from the return on the assets as well as avoiding increased investment
in Norway that can push up the already high Norwegian cost level. This strategy can be said to work
well for Norway as the return from investment using wealth from the Pension Fund has been fair, with
an average annual real return above management costs of 3.25% during the period 1998 until April
2013.

Nonetheless, the effectiveness of these strategies have been aided by contextual conditions
in both countries that have promoted good governance and the associated traits of transparency and
accountability, without which the effect of these strategies may have been less beneficial.

In Botswana, this is seen in the creation of the National Development Plans involving a
consultative system of committees that include members of civil society as well as senior political
offices. These include the House of Chiefs, which include 8 hereditary tribal chiefs in matters
pertaining to the review of parliament decisions. By continuing the Tswana tribal tradition of
consultation, it enabled Botswana to be transparent and accountable, especially on government
officials. Moreover, the consultative approach created a degree of trust in the government —the sense
that government exists to serve the people and promote development and is not the instrument of
one group or individuals for the purpose of getting hold of the wealth. This transparency is also seen
in how adherence to the National Development Plans are ensured by a rule that makes it illegal to
implement any additional projects without going back to parliament once the plan has been approved.
The plans therefore prevent the starting of projects for which no provision was made to cover the
total costs over time. In relation to the Pula Fund, adherence to rules prevent the government from
interfering in the investments of the funds as well as using its assets. Moreover, the country’s
requirement for parliamentary approval of changes to the budget had promoted the efficient
management of the intergenerational fund.

In Norway, in relation to the Pension Fund, the central bank, Norges Bank was tasked with
handling the fund. It was well-respected and had experience from managing currency reserves.
Moreover, asset managers of the fund from the central bank are supervised by the bank’s Control and
Compliance Unit, which in turn is supervised and controlled by the bank’s Executive Board and internal
audit. Further up, the bank is supervised by the Supervisory Council as well as the Ministry of Finance.
Finally, the latter is supervised by the Office of the Auditor General. Thus, there are many layers to
ensure transparency and accountability.

Conclusion:Therefore, other than the effective strategies that had been crafted by Botswana and
Norway, there is merit in stating the point that good governance promoted by the local context
contributed to the effectiveness of the strategies pursued by both countries. Without this culture in
place, regardless of how good the strategies may be on paper, the likelihood they will fail upon
implementation becomes higher as they could be exposed to personal interests which may not
necessarily be in line with the state’s interest.
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Question 5

(a)
DC LDC
Influence over _the world Uneven development & under-development:
economy Rise in mega-cities and primate cities and the

Rise of important ‘world’
and ‘global’ cities with great
economic and  political
influence internationally.
The good thing is they are
trend setters but this could
mean they would affect
global economic trends as
well. Could be targets of
terrorism (e.g. NY Twin
Towers & London
Bombings)

Over-concentration of
alobal capital: Cities have
high  concentration  of
financial services such as
banking and international
business. They might attract

more investments
compared to other
countries.

Rising cost _of living
negating the quality of life.

Increasing Income
disparity leading to
residential segregation and
social tensions.

negative backwash effects on the country. This
could lead to uneven development and rural under-
development in the LDCs.

Speed of growth: Rate of urban growth is so rapid
that it is 3 times faster than Europe when it first
started urbanising. Measures by the government
are not quick enough to compliment the rate of
growth. However, this rapid and massive scale of
urban growth has caused many problems such as
the lack of housing; water sanitation facilities and
many other problems for LDCs.

Size of Population (Scale of the problem)

For every city-dweller in the DCs, there are 4 city-
dwellers in the LDCs. The greatest numbers of
large cities are found in LDCs. By 2015, 24 of the
30 largest urban agglomerations will be in LDCs.

Lack of resources: The greatest challenge for the
government of these poorer countries is to improve
the lives of the people living in these cities, given
the lack of resources and corruption levels in
LDCs. The LDCs are becoming urban before they
attain a certain level of affluence and development
levels associated with urbanisation. This could
mean massive social problems which will be shown
in many forms of urban deprivations in later
lectures of housing and social-economic
polarisations.

Strateqgies to manage non-hazardous solid waste in DCs and LDCs

[Usually countries adopt a variety of strategies to manage non-hazardous waste]

1. Landfill
e Landfill is a very common waste disposal method but it is not a long term
solution. Landfills have to be carefully designed to prevent contamination of
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groundwater, air and land. Usually the sites are barren and non-productive
brown-field sites.

However, in many land-scarce urban locations, land is precious and expensive,
the amount of land is limited and many landfills are running out of space. Once
the landfill has exceeded its carrying capacity, it might not be able to be
redeveloped as it could be toxic or polluted.

In Singapore, for instance to reduce land for landfills, the government has been
trying to look at other innovative means to reduce waste sent to the landfills.
Pulau Semakau is a unique offshore landfill that is constructed in the sea and
operated since 1999, about 200,000 tonnes of solid waste and all incinerated
ash are sent to the landfill annually to 2035.

The island covers a total area of 3.5 square kilometres and has a capacity of 63
million m3. The landfill is filled mainly with ash from Singapore’s 4 incineration
plants. The landfill was designed to be clean, free of smell and is actually quite
scenic. Recreational activities are allowed on the island. And care was done during
its construction to reclaim the sea into land, to reduce the damage done to the
corals. The landfill is lined with impermeable membrane and clay and any leachate
produced is treated a plant onsite the island. Regular water testing is also carried
to ensure its safety to prevent leakages.

[Used in combination with Taxes]

In the UK, to reduce waste sent to the landfills, they have implemented a
Landfill Tax since 1996.

In Sweden, less than 1 per cent of Swedish household waste was sent to landfill
last year or any year since 2011.

There is a ban on landfill in EU countries, so instead of paying fines,
governments have to look at ways to reduce the waste generated.

2. Incineration

Incineration is the burning of waste at high temperatures. The process can
release harmful emissions and gases into the atmosphere. Such emissions
can be reduced via improving combustion techniques and fitting pollution
control devices.

The burning of waste to produce energy can be adopted in incineration.
Incineration can also reduce mass of waste from 95-96%, hence reducing
storage space in landfills that are fast filling up. Incineration merely reduces
the waste sent to landfills but landfills are still needed.

Sweden is a country known for its high ability to sort and recycle waste and its
incineration plants lack garbage. The incineration plants produce electricity to
supply 250,000 homes and heating for 950,000 homes.

Since 1991, Sweden was one of the first countries to implement a heavy tax
on fossil fuels and its incineration plants generates electricity from renewables.
Incinerated ashes constitute 15 per cent of the weight of waste before burning.
From the ashes, metals are separated and recycled, and the rest, such as
porcelain and tile, which do not burn, is sifted to extract gravel that is used in
road construction. [Recycling] About one per cent still remains and is
deposited in rubbish dumps. [Landfills]

The smoke from incineration plants consists of 99.9 per cent non-toxic carbon
dioxide and water, but is still filtered through dry filters and water. The dry filters
are deposited. The sludge from the dirty filter water is used to refill abandoned
mines.

The Swedish government also worked on educating the people to change their
mindset and habits and recycle and reuse, to generate less waste.
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There has been a national campaign called “Miljoénar-vanlig” who has been
around for several years to promote repairing, sharing and reusing.
Recycling stations are as a rule no more than 300 metres from any residential
area. Most Swedes separate all recyclable waste in their homes and deposit it
in special containers in their block of flats or drop it off at a recycling station.
Swedish households sort their newspapers, plastic, metal, glass, electric
appliances, light bulbs and batteries. They also separate food waste and all of
this is reused, recycled or composted.

Rubbish trucks are often run on recycled electricity or biogas. Wasted water is
purified to the extent of being potable. Special rubbish trucks go around cities
and pick up electronics and hazardous waste such as chemicals.

They government has a cohesive national recycling policy that engages the
private sector as well, where they import and burn waste to produce energy
for the national heating network to combat the freezing Winters in Sweden.
Other examples, private companies like H&M has begun accepting used
clothing from customers in exchange for rebate coupons in an initiative called
Garment Collecting.

The Optibag company has developed a machine that can separate coloured
waste bags from each other. People throw food in a green bag, paper in a red
one, and glass or metal in another. Once at the recycling plant, Optibag sorts
the bags automatically. This way, waste sorting stations could be eliminated.
The southern Swedish city of Helsingborg even fitted public waste bins with
loudspeakers playing pleasant music — all in the name of recycling.

3. Taxation

This method tries to deter waste production by passing the cost of waste
management to the consumers. This hopes to reduce waste and increase
recycling rates. Cost can be passed on to consumer by increasing retail
products for its packaging. This method is also often combined with other
methods such as recycling.

For instance, the UK has this environmental tax called the Landfill Tax of 1996,
where to avoid the extra cost, the country commits to reducing waste through
industrial legislation and increasing the cost of disposing waste to landfills.
However, UK has not been able to reduce the waste, hence to reduce the
money they have to pay for the Landfill tax, the UK pays transport cost to have
their waste transported to Sweden'’s incineration plant.

The Landfill tax is also a means for the UK to reach the EU target that UK has
committed to increase the percentage of waste generated in the country to 50%
in 2020. UK hasn't reached their goal yet, recycling in the UK has peaked at
around 45% in 2014. EU target is 65% of the waste be recycled by 2030.

The UK government also has invested millions into recycling facilities and
energy recovery plants. This also indirectly create jobs.

4. Recycling & Recovery

In many LDCs, many rural-urban migrants have difficulty securing employment
and many end up scavenging through waste sites to obtain any materials that
they can sell.

Also in many LDCs, due to the sheer population size and lack of proper waste
facilities, much of the waste is disposed of on the streets and the sewers.

To solve the issue which has socio-economic and environmental impacts,
innovative means to incorporate these waste-pickers to their waste
management schemes. In Buenos Aires, the government has legalized the
informal garbage collectors recognizing their contribution to recycling and
urban sanitation.
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In Bogata, waste pickers have formed co-operatives to bid for municipal waste
collection contracts.

Bandung has an ‘integrated resource recovery’ strategy for waste management
based on co-operation between the municipal authority, NGO and a local
community of scavengers. The program was able to help provide shelter
upgrading, health-care provisions, toilet construction and various economic
activities such as composting of organic waste and seed farming. The plan is
to get aid from government such as tax incentives for industries.

The key to sustainability it seems is to draw linkages between socio-economic
and environmental goals.

In DCs, there are more formalized recovery and recycling schemes for metals
and other materials like paper and glass. For instance, in Germany, there are
numerous recycling stations at supermarkets for consumers to return their
plastic and glass materials for money.

Recycling can reduce the amount of waste sent to landfills and incineration.
Less raw materials are needed and this reduces negative pollution and
conserves resources from future generation.

This strategy also creates employment opportunities (economic) and have
good environmental and social benefits.

Question 6
@) Explain the reasons to account for urban re-imaging in countries at high levels of [9]
development.
Causes
Economic Changes

e Deindustrialisation & offshoring— global shift of
manufacturing growth from the west to the LDC

e Move from manufacturing to tertiary industries
(Tertarisation)

e Decentralisation of industries out of congested cities to
Greenfield sites and industrial estates on the periphery.
Companies might find peripheral location cheaper or due
to proximity to skilled labour in suburbs. High cost of
development in CBD locations and peripheral locations
offer lower costs.

e This also leads to suburbanisation as the rich move
away from the city centre.

e Unemployment — especially for blue-collar workers, jobs
might be also be more for females

(b) To what extent have urban re-imaging strategies benefited everyone living in the [16]

cities of countries at high levels of development?

Define Key terms:

» Urban Re-imaging strategies = 24 hour cities, flagship development project, heritage

tourism & cultural tourism

(Re-imaging strategies are part of Gentrification efforts to project a better image of the inner

city to attract investment back so as to reverse the negative effects of inner city decline)

Gentrification projects aim to:

» Redistribute income within the city through the ‘trickle-down’ effect. I.e. trickle down of
benefits into the pockets of the most disadvantaged through job creation, servicing visitors

and incoming visitors
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» Increased consumer spending can spur the multiplier effect as other related and non-related

industries develop

» Reverse urban decline via the promotion of economic vitality, improving social conditions,
social integration, upgrading & improving physical environment of city

= Causesof urban decline

1. De-industralisation
2. Economic decline
3. Suburbanisation

Re-imaging hopes to bring back economic
investments to the city centre, however,
4. Influx of migrants redistribution of income is not uniform.

Negative effects of inner city decline:

Economic, social and environmental decline

Lack of services
Unemployment

Drugs and crime

Urban decay

Road congestion and pollution
Lack of green space

| Suggested Thesis Points (Body): Using the case study of Sheffield

Benefits in terms of economics and physical
infrastructure, likely to be benefiting only the
middle class people.

Didn’t really benefit the poor.

e Overall there has been a stunning
transformation in the visual appearance of
the area

e 1.7 hillion pounds of public sector
investment attracted a further 6.1 billion of
private sector investment, mainly in new
businesses, office development and housing

e The population of the area increased from
39,000 in 1981 to 68,000 in 1995

e 140 million was spent on reclaiming a total
of 7 sqg kilometres of derelict land

e 950 million was spent on improving access
to the area, including new roads, the
Docklands Light Railway and the London
City Airport

e The number of businesses located in the
area increased from 1000 in 1981 to 2350 in
1995 and the number of jobs from 27,000 to
66,000

e 19,000 new homes were built refurbished

e 7700 council houses were refurbished
(Some help for the poor but insufficient)

e Most of the new housing is built with the
encouragement of the LDDC; housing is very
expensive and well beyond the reach of the
original inner city residents. This has led to major
gentrification

e Although 7,700 council houses were refurbished,
relatively little was done for locals particularly in
the early years of the LDDC.

e Most of the new jobs (in areas such as financial
services and the media) need highly skilled or
experienced people. Few opportunities have
opened up for the relatively unskilled inner city
residents

e The influx of highly paid professional population
has increased socio-economic inequalities and
highlighted the poverty in the social housing
estates

e The rapid changes has destroyed the traditional
close-knit ‘Eastenders’ community

e |nadequate public expenditure on transport
infrastructure means that transport links to the
area are inadequate.
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Suggested Points for Conclusion:

Analyses that there are global, structural and systemic problems that re-imaging cannot fully

address

Re-imaging strategies are merely marketing strategies that change the physical landscapes
via redevelopment but often they do not solve root problems of inner city decline of social

inequality and economic restructuring

A H2 Generic Level Descriptors for 12m SEQ sub-part (a)

Level

Marks

Descriptors

4

10-12

Response is consistently analytical and comprises purposeful explanations. Response
addresses the question fully using accurate and detailed knowledge. Depth of relevant
knowledge and understanding is evident throughout. Response is coherent and use of
terminology is accurate throughout.

Response is analytical and explanatory rather than descriptive. There is a clear focus
on the question. Response demonstrates relevant knowledge and understanding. The
response is coherent and the use of terminology is mostly accurate.

Response includes analysis and explanation but is generally dominated by description.

Response reflects understanding of the question and is generally relevant. Some parts
of the response may be unclear. Use of terminology is limited.

1-3

Response lacks focus on the question. Response is generally fragmentary and lacks a
clear structure and organisation. There may be many unsupported, brief or incomplete
assertions and/or arguments with some inaccurate use of terminology.

No creditworthy response.
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B H2 Generic Level Descriptors for 20m SEQ sub-part (b)

Level

Marks

Descriptors

S

17-20

Response is perceptive, logical and has strong evaluative elements. Evaluation is
relevant and comprehensive. Strong evidence of synoptic thinking where knowledge
from different topics is synthesised purposefully. Response fully addresses the
demands of the question and features detailed and accurate knowledge reflecting
depth of understanding of the subject content. The argument or discussion is coherent
and well supported by relevant material. Use of terminology is accurate.

13-16

Response displays a sound evaluative element . There is some evidence of synoptic
thinking through synthesising knowledge from different topics. Response is generally
focussed on the demands of the question and features accurate knowledge, reflecting
depth of understanding of the subject content. The argument or discussion is coherent
and supported by relevant material. Use of terminology is accurate and appropriate.

9-12

Response is broadly evaluative rather than descriptive. Response addresses the
question and features accurate knowledge, reflecting some understanding of the
subject content. Argument or discussion is mainly coherent and supported by material
which is largely relevant. Use of terminology is relevant and mostly accurate.

Response is largely descriptive. Response attempts to provide an argument to
address the question. The weakest responses in this level may lack balance and/or
depth. Response structure is broadly coherent but may lack clarity. Some lapses in
use of terminology though generally accurate.

14

Response lacks focus on the question and may be largely irrelevant to it. Response is
fragmentary and lacks clarity. There may also be unsupported assertions and/or
arguments with limited or no use of relevant terminology.

No creditworthy response.

31



Prelim H2 P2 Answer Key

Question 1

(@)

Suggest a plan detailing how students managed to collect the data
provided in Resource 1, 2 and 3.

[8]

1. Groups and venues
Students could organise themselves into teams, each team
will be assigned to a specific venue, select a few suitable
housing estates for instance a mature estate with more
elderly and a newer estate with more future elderly residents.
In the neighbourhoods specifically, they will choose a suitable
public spot to find the specific residents to do the job.

2. Sample Size: The students should conduct the surveys with
the residents each student should at least do 10 surveys with
random elderly/future elderly residents. This is to ensure that
the sample size of the survey (total 120 surveys) would be
sufficient for data analysis. At each estate the number of
surveys should be equal for fairness in terms of comparison
by sample size.

3. Timing of the survey:
Students should ideally consider the timings that would allow
them to have enough respondents to complete their surveys.
Students need to choose wisely their timings (e.g. weekday or
weekend) to collect sufficient data. For instance maybe, 3
shifts per day at select timings (peak or non-peak hours),
where there are more human traffic to be able to have
sufficient respondents.

4. Survey guestions
Students should design a short survey with a few questions
asking respondents about their interaction levels. The survey
should be short in MCQ or short answer questions, so that
respondents would be willingly to participate, as it doesn’t
take up too much of their time.

(b)

Explain how Resource 1, 2 and 3 can help the students understand
more about the needs of the elderly in Singapore.

[6]

e Resource 1 shows the level of community participation
levels of the elderly, beyond physical infrastructure, it
is important to know the social dimensions of the need
of the elderly. Data suggest that most of the elderly
have low levels of community participation, so more
could be done to encourage community participation.




e Resource 2 shows the reasons why the elderly are not
participating in community activities. Resource 1
shows the data but not the reasons behind it so,
resource 2 will provide the reasons behind it.

e Resource 3 looks at the frequency with which elderly
meet with the elderly. This could help us understand
how socially integrated the elderly are and their social
connections. Their living arrangement could also be
inferred from this.

e All 3 resources provide us an understanding to the
social aspects of the needs of the elderly.

(€)

Identify the data representation method in Resource 3 and state its
usefulness and limitations.

[3]

Bar Graph
Usefulness:

e Bar graphs are visually easy to understand, indicating the %
clearly.

e |t also shows 2 categories of elderly and future elderly able to
compare future generations.

e Shows clearly the percentages accordingly.

Limitations:

e We do not know the sample size of participants for the survey

(d)

Suggest and justify another data representation method to showcase
data in Resource 2.

(d)

Piechart

Advantages

o display relative proportions of multiple classes of data

e size of the circle can be made proportional to the total quantity it
represents

e summarize a large data set in visual form

e be visually simpler than other types of graphs

o permit a visual check of the reasonableness or accuracy of
calculations

e require minimal additional explanation

e be easily understood due to widespread use in business and the
media

Bar-graph




Advantages

« show each data category in a frequency distribution

« display relative numbers or proportions of multiple categories

e summarize a large data set in visual form

o clarify trends better than do tables

» estimate key values at a glance

e permit a visual check of the accuracy and reasonableness of
calculations

be easily understood due to widespread use in business and the

media

(e) Identify some obstacles that students would face during the data | [3]
collection process.

e Elderly might not want to participate in the interview either due
to lack of interest or fear of privacy. Care-takers might not want
the elderly to participate.

e Language issues such as the elderly only know dialect that the
surveyors might not understand or able to translate.

e Health issues such as the elderly being hard of hearing or
having dementia which might affect accuracy of data.

Question 2

(@)

Using Resource 1 and 2, compare the rainfall and temperature
characteristics of Mangalore, India and Iquitos, Peru.

[6]

Similarities >
Low annual range in temperature for both locations though
Mangalore slightly higher. Iquitos is about 1 degrees and
Mangalore is about 3 degrees
High average annual temperatures exceeding 25 degrees

Celsius. Iquitos at 26.7 degrees and Mangalore at 27.9
degrees

High annual rainfall for both locations. Iquitos at 2865mm and
Mangalore at 3200mm

Differences >
Rainfall is rather consistent for Iquitos ranging from 160mm in

July to 325mm in March (no distinct dry season).

Rainfall is rather uneven for Mangalore (ranging from Omm in
January and February to 2000mm in July.




Highest peak rainfall for Mangalore is much higher than peak
rainfall of Iquitos (1000mm versus 325mm)

(b)

Using Resource 1, 3 and your own knowledge, account for the
precipitation pattern for Mangalore, India.

[6]

For this question, explain the seasonal changes of the monsoon
with changes in the ITCZ in January and July.

NE monsoon - Drier as ITCZ shifts south during northern
hemisphere winter High pressure in Northern Hemisphere - Dry
continental air blows from Asian continent from the Siberian high
-> Dry conditions.

In July, SW monsoon ITCZ shifts north, South west monsoonal
winds blow across the Indian ocean towards Asian landmass
(Asiatic low) due to strong solar heating and resulting in low
surface pressure over Asian landmass - Brings moisture as the
winds pick up moisture from the Indian ocean - Wet conditions
Mangalore is also near the coast near the Western Ghats (If
students know though not necessary) - Mountain barriers
facilitate the trapping of precipitation along the windward coastal
area near where Mangalore is located = High precipitation
results.

(©)

Using Resource 1 and Resource 3, explain how flood risk in
Mangalore may differ in December and in July.

[4]

December lower flood risk = Drier conditions = Lower
discharge levels = Within bankfull discharge levels

July Higher flood risk = High intense precipitation above
1000mm - Saturated soil conditions, higher discharge levels
- Exceed bankfull discharge levels - Higher flood risk

(d)

Imagine you are working for the Flood management authorities in
India, suggest a plan which you can advise the authorities to reduce
the impacts of flooding in Mangalore based on information in
Resource 1 and Resource 3.

9)

Indicative content:

For this Question, can make use of points studied in flood
management such as hard and soft management measures and
also flood warning systems. Any 4 points well explained.
Plan can include at least 3 points from the various management
strategies from Prediction, Mitigation and Response:

- Flood and rain warning systems




Recurrence interval (but not recommended unless records
are kept (difficult to predict due to erratic weather these days)
Flood risk and hazard mapping

Satellite imaging and terrain mapping (to determine low lying
and high risk areas)

Flood risk planning (If possible reduce building in flood prone
areas or if need to build must have good drainage and pumps
to manage areas)

Hard measures such as flood guard, watertight encasement,
building of settlements on higher stilts may reduce damages
cause by floods

Others may also include channelization measures to reduce
risk of flooding

If all else fails, need to have contingency plans to deal with
floods such as disaster relief, resettlement

In urban areas may also need to clear and improve drainage
and add pumps to prevent pluvial floods

** Note: Students are to talk about how these measures can help the
authorities achieve planning objectives of reducing flooding impacts.
Please DO NOT talk about limitations in this aspect.

L37-9

* Analytical and explanatory.
Clear focus of question.
Relevant knowledge and good use of examples.

L2 4-6

s Response includes analysis & explanation.
Weaker responses tend to more descriptive.
Generally well organised and structured but could be
unclear at some parts.

e Use of terms mostly accurate.

L11-3

Response does not really address the question fully
Depth of knowledge and understanding is limited.

* Response is fragmentary and lacks a clear structure and
organisation

e Unsupported, brief or incomplete assertions and/or
arguments with some inaccurate use of terminology.




Question 3

(@)

With reference to Resource 1, describe the global distribution of water
scarcity issues.

[4]

Economic water scarcity > Mainly found in central and Southern
parts of Africa, Southern parts of Asia, Southern central America
and North western parts of South America

Physical water scarcity - Central and Western Asia + Middle
East, Southeast Australia, South Africa and North Africa. Also
found in Central North America

Approaching water scarcity - Madagascar, Eastern Europe,
central Asia, central America + Eastern South America

Little or no water scarcity - North Asia, Large parts of Europe,
North America and Large parts of South America

(b)

Using Resource 1, explain the difference between economic and
physical water scarcity.

[2]

Absolute Water Scarcity - More than 75% of river runoff
extracted for agriculture and human use. i.e. Physical shortage
in resource

Economic water scarcity = Less than 25% of river runoff
extracted for agriculture and human use. Can also arise as a
result of inability to tap on resource due to limited infrastructure
or water is too polluted for human use. Area usually have
plentiful resource.

(©)

Using Resource 2 and your own knowledge, describe and explain why
water withdrawal ratios vary between different parts of the world.

[8]

Indicative content:

Agriculture withdrawal ratios highest in Asia and Africa at 81%
and 82% respectively - Large percentage may be attributed to
the fact that both continents have many countries that are
largely agrarian economies. These economies may also depend
largely on export of agricultural produce or for own domestic
consumption - Thus high percentage of water withdrawal via
agriculture

Europe and America highest withdrawal from industries as these
economies are industrialised economies that depend highly on
manufacturing - Therefore water use for industries tend to be
very high




For municipalities, they took up the lowest ration of withdrawal
for all regions but tends to be higher for more developed regions
such as Europe and Oceania. For the Americas it is skewed as it
not only includes the more developed regions such as USA and
Canada but also poorer regions such as Mexico and Ecuador.
Reasons for higher municipal withdrawal for more developed
regions compared to poorer regions attributed to availability and
ability to afford to pay for water. In less developed regions, due
to high cost, poor people will have to ration their water use and
conserve every drop they have. Likely for them to reuse water
as well due to also difficulty of obtaining water for use. High cost
may also be from local people selling water at high price to
these people who do not have access to piped water.

Level | Marks Descriptors

3 7-8 Clear focus of question with use of
relevant knowledge and examples in the
response.

2 4-6 Response provides some analysis and

evaluation. Most terms are accurately
used. Generally well organised and

structured.

1 1-3 Response is brief and fragmentary and
lacks clarity.

0 0 No Creditworthy response

(d)

With reference to Resource 3, briefly explain the transboundary nature
of the Mekong river.

[2]

- The Mekong river flows through 6 countries, starting from China,
entering along Laos and Myanmar and along the northern parts
of Thailand, entering Cambodia and finally emptying into
Vietnam.

(€)

Using Resources 3,4 and your own knowledge, examine the nature of
issues relating to transboundary water use.

[9]

Indicative content
Nature of issues relating to transboundary water use can be classified
into 3 aspects:

- Quality (Environmental access to clean water)

- Quantity (Competing claims for limited supply of water)

- Timing (Building of dams)




According to Resource 4, the nature of issues relating to transboundary
issues relating to water use may be relating to access to the water due
to population growth. In the resource, it can be seen that various
countries along the Mekong river has seen tremendous population
growth from 1990 to 2018. Thailand’s population has grown by 11.1
million, Cambodia by 7.3 million, Laos by 2.7 million and Vietnam by
30.5 million. As such quantity may be an important issue in the
competing use of water.

Secondly timing may also be an issue in Transboundary water
conflicts. Dam building in this case the Xiaowan Dam in China and
several dams along the Mekong river to either capture water for water
use or generation of electricity for the growing population could also be
an issue. The building of dams affect fisheries as spawning grounds
are flooded and can no longer be reached. In addition, the trapping of
sediments behind dams can also affect the viability of agriculture
downstream as fertile sediments can no longer reach the delta. The
issue is also further complicated by control of waters upstream as
seasonal fluctuations in river is disrupted. (Flooding can take place
when water is suddenly released downstream and cause flooding in
the downstream states) [** Students can also use other case studies to
bring up issue of timing]

Lastly the nature of issues relating to transboundary water use can also
be related to quality. Environmental pollution released by agricultural
seepage in the upstream states as in the case of Colorado river
severely degrades the water quality making it unusable by the time it
reaches Mexico. Furthermore, the problem is worsened when dams
were built upstream and siphoning water from Mexican delta. The
result is decreased volume in flushing out pollutants. In the case of
Mekong river, blasting of rocks to improve navigational safety can also
cause sedimentation and severely degrading water quality in the
Mekong river.

As such, issues relating to transboundary nature of water issues are
often multi-faceted and may involve more than one reason in
determining the nature of the conflict.

L3 7-9 ¢ Analytical and explanatory.
¢ Clear focus of question.
¢+ Relevant knowledge and good use of examples.

L2 4-6 + Response includes analysis & explanation.
Weaker responses tend to more descriptive.

¢« Generally well organised and structured but could be
unclear at some parts.

¢ Use of terms mostly accurate.

L11-3 ¢« Response does not really address the question fully
Depth of knowledge and understanding is limited.

¢ Response is fragmentary and lacks a clear structure and
organisation

¢ Unsupported, brief or incomplete assertions and/or
arguments with some inaccurate use of terminology.




Question 4

(@)

With reference to Resource 1, describe the trend of the amount and
share of electricity produced from nuclear sources in the world from
1990-2013.

[4]

From 1990 to 2013, there has been a decrease in % of world total
share of electricity from nuclear sources. It was 17% in 1990 and
11% in 2013. [1]

There has been an inverse relationship between decrease in % of
world total and total amount of electricity. There has been an
increase in total amount of energy from nuclear energy, the amount
increased from 1900 Twh to 2600 Twh in 2010 [1], from 2010-2013,
there is a slight decrease to 2300 Twh. [1]

(b)

With reference to Resource 2, describe the generating capacity of
nuclear power plants (In Operation and Under Construction &
Planning) in major countries.

[5]

¢ Interms of in operation capacity of nuclear power plant, the
highest 3 countries are DC, they are USA with 10,267.7,
France and Japan.

e The lowest three in operation are UK, India and Brazil. (Cite
resources)
In terms of under construction and planning, the highest is
China with 6076.2 and Russia with 2761.2, these are the
NIEs.

e The lowest under construction would be Brazil, France & UK
(cite)

¢ Interms of world total operation 392,226 is in operation and
under construction and planning it is 200,810 MV).

(€)

With reference to Resource 2, discuss the implications of nuclear
power plants plans in the major countries.

[5]

Positive
e Supposedly a cleaner source of energy as it does not
produce carbon dioxide.

Negative
e Potential health risk of radiation exposure in case of

leakages.




¢ Radioactive waste disposal needs to be carefully managed
and could cause health and environmental problems
(contamination of water).

¢ Nuclear energy requites uranium as a fuel and this
contributes to release of carbon dioxide

e Costly on government revenue

(d)

With reference to Resource 3, compare and contrast the total
investment in clean energy of China and the EU.

[6]

Similarities
e % of GDP in 2010 total investment in clean energy is the
same in 2010 at 0.7% of GDP.
e Total investment in clean energy in terms of per capita, both
the EU and China have the same amount in 2015. (cite value)

Differences

e EU has higher per capita investment in the year 2005. (Cite
value)

e 9% of GDP China has higher figures than the EU from 2005-
2015. (cite value)

e For the EU, total investment level is higher from 2005-2012
but from 2013 onwards, China has greater investment levels.
(cite value)

¢ Chinaincrease energy sees an increase, EU increases to
2011 and then decreases. China sees a steadily increase of
investments whereas EU sees an increase follow by a
decrease.

()

With reference to all the resources, assess China’s contribution to
sustainable development.

[7]

Resource 2, China is planning more nuclear plants and is currently
the 6! highest in operation. Hence it contribution to nuclear energy
is of great influence. The aggressive plans could be that China is
the world’s largest population and industries, their shift to nuclear
energy might be less environmentally taxing in carbon dioxide
emission since currently China is using a lot of unrenewable
resources such as coal. However, the impact of nuclear energy
could be very good. Given the health risk, these might not be
environmentally and socially sustainable.

Nuclear energy is not sustainable as uranium fuel is finite. Nuclear
power is not carbon free. It requires water to cool superheated ones
and potential for water pollution is high.

In terms of economic sustainability, nuclear energy takes a huge
contribution of the China’s GDP, this could involve high government




subsidy and taxes which could be used for other energy investment
such as solar and wind power or other social spending areas. This
might not be economically sustainable.

Nuclear power plant generates more electricity to conventional
power plants that run on fossil fuels, hence given China’s population
size and industrial needs, the government might have felt that it is
more efficient to use nuclear power plants.

Nuclear power plant could create potential jobs for peoples (short
term economic sustainability) but in the long term social impacts
might outweigh the short term gains.

Potential solar and wind energy for provision for electricity but
doesn’t seem to looking this areas as much as nuclear energy.
These sources tend to be less toxic compared to nuclear energy and
are also renewable.

China has been looking at HEP but there is environmental damage
and transborder conflict as well. Such as the Mekong river
involvement.
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(@)

(b)

(@)

(b)

(@)
(b)

(@)
(b)

(@)
(b)

(@)

(b)

2
Section A — Tropical Environments
Answer one question from this section.

Explain how the characteristics of tropical climates based on the Képpen-Geiger
climate classification system are similar and distinctive with one another.

[12]
Discuss the extent to which trade winds play a role in influencing rainfall patterns
in the tropics. [20]
Explain the impacts of tropical deforestation at different spatial scales. [12]

'Deforestation is an issue that can be managed in the tropics'.

To what extent do you agree with this statement? [20]

Section B — Development, Economy and Environment
Answer one question from this section.
Explain the reasons for underperforming resource-rich countries. [12]
Discuss the extent to which overpopulation can help explain the level of
development of low-income countries. [20]
Explain the factors contributing to transboundary water conflict. [12]
Evaluate the effectiveness of strategies used to manage transboundary sources
of water supply and associated conflicts. [20]
Section C — Sustainable Development
Answer one question from this section.
Explain the evidence of climate change since the last Ice Age. [12]

‘Adaptation strategies to lower impacts of climate change is more worthy an
investment than mitigation strategies against climate change’.

Discuss the validity of the statement. [20]

Explain the difficulties of measuring urban liveability in cities of low levels of
development. [12]

“Cities are liveable places for the elderly”.

How far do you agree with the statement? [20]
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Resource 1 for Question 1

Location of Rolls-Royce (in red box) in Seletar, Singapore
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Resource 2 for Question 1

Types of partnership that Rolls-Royce has established with the local institutions in
Singapore

Partnerships with
local institutions

Type of institutions

Purpose of Partnerships

Institute of Technical | Public Vocational | To develop courses and promote
Education (ITE) Education Institution | information sharing in the fields of aircraft
agency and marine propulsion
Singapore Government To  develop 11 new  aerospace
Workforce Statutory Board | manufacturing programmes. This will be part
Development under Ministry of | of the Precision Engineering Workforce
Agency (WDA) Manpower of | Skills Qualifications (PE WSQ) framework

Singapore and will be pegged at Higher and Advanced

Certificate levels.
Singapore  Airlines | Singapore TNC Provide aerospace professionals with
Engineering opportunity to acquire advanced skills in
Company specialist areas for long-term career

development within aerospace industry

Agency for Science,
Technology and
Research (A*STAR)

Government
Statutory Board
under Ministry of

Trade and Industry of
Singapore

Joint lab collaboration programme to
develop next-generation aerospace
manufacturing and maintenance, repair and
overhaul (MRO) capabilities enabled by
advanced processes, automation and digital
technologies. This for the Small-Medium
Enterprises (SMEs) to adopt the latest
technologies to be part of the high-value
global manufacturing supply chain.

Defence Science
and Technology
Agency (DTSA)

Government
Statutory Board
under the Ministry of
Defence of
Singapore

To focus on the use of data analytics and
digital twins aimed at optimising the time and
resources spent on engine maintenance,
and thereby improving the availability and
performance of the Republic of Singapore
Air  Force (RSAF) aircraftl. These
capabilities will potentially transform engine
support and maintenance training.

Total investment in the Rolls-Royce Seletar facility has exceeded S$700 million and has
created 500 new, highly skilled jobs.




Resource 3 for Question 2

Protected Status of Karst Areas in Southeast Asia

Karst area Protected karst Karst protected

Country (km?) area (km?) (percentage)
Cambodia 20,000 0 0
Indonesia 145,000 22,000 15
Laos 30,000 3000 10
Malaysia 18,000 8000 &
Myanmar 80,000 650 1
Philippines 35,000 10,000 29
Thailand 20,000 5000 25
Vietnam 60,000 4000 7

Total 408,000 52,650 13

Resource 4 for Question 2

Climograph and Karst Landscape of Ha Long Bay, Vietham
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FOREST COVER

Resource 5 for Question 2

Mekong River in Vietnam

Resource 6 for Question 2

Forest Cover in Vietnam from 1990 to 2010

Forest cover in Vietnam, 1990-2010 (1000 ha) - UN FAO
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Resource 7 for Question 3

Nike's production map in 2014

The spread of Nike
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Resource 8 for Question 3

Nike's job openings and the description of the jobs offered in its US and global

corporate offices in 2015

NIKE JOB OPENINGS - -o:- i /ncoi o

U.S. (429 GLOBAL (244)

Portland, OR [ IINEGN 250 China G
Beaverton, OR GG Netherlands . 5
North Andover, MA [N 24 Taiwan gy 16
Memphis, TN I 14 Singapore g 12
Boston, MATT 5 Belgium 11
Saint Charles, MO 4 Brazil 11
New York, NY 3 Germany 11
Costa Mesa, CA 2 Turkey 10
Ontario, CA' 2 Vietnam 8
Hong Kong 7
Japan = 6
Australia = 5
Mexico S

Resource 9 for Question 3

China’s factfile

O

TEAMS

> Corp. Services

> Design

> Digital + Tech

> Supply Chain

> Merchandising

> Prod. Development

> Manufacturing & Eng.
>IT

> Marketing & Comm.
> Sales

Year 2005 2010 2015
Total Population (billions) 1.304 1.338 1.364
Rate of natural increase (%) -0.02% -1% -5.29%
GDP per person (US$) 1753 4561 8069
Employment in manufacturing (%) 30.96 36.37 52.43




Resource 10 for Question 4

Worldwide Investments in Renewavle Energy from 2006 to 2015

225
150
75

Worldwide Investments in Renewable Energy
usD Blllion, 2006-15

2006 2007 2008 2009 2010 2011 2012 2013 2014

2015

Resource 11 for Question 4

Renewable Energy Investments by Techonolgy (%) in 2015

Renewable Energy Investments by Technology
Percent, 2015
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Trillion Watt Hour (TWH)

Resource 12 for Question 4

Leading Investors in Renewable Energy (USD Billion) in 2015

Leading Investors in Renewable Energy
USD Billion, 2015
#1 China S102.9
2 s S 441
3 Japan s 362
&4 LK. 5 222
5 India s 102
L Garmany = 85
T Brazil 5 T
8 South Africa 5 45
f 3] Blexico 5 40
10 Chiliy 5 3.4

Resource 13 for Question 4

China’s Targeted Energy Mix by 2050

Q8D

By 2050 China aims to get 86% of its power from renewable energy

6000

0
2015 2020 2030

(Source: ERI, NDRC, 2015)

Solar [ Wind [l Hydropower M Nuclear [l Coal

Hydropower can
play a key role in
levelling out the
variability of
electricity
generated by wind
and solar in China.

2050
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1

2
Section A

Theme 4: Geographical Investigation

A group of twenty 18-year-old students were tasked with undertaking a fieldwork
exercise on the impact of the aerospace industry in Singapore. They selected Rolls-
Royce’s research and development (R&D) facility at Seletar, Singapore, for their
investigation. Rolls-Royce R&D is located at Seletar Aerospace Park and is responsible
for Rolls-Royce integrated manufacturing and research and training. The facility
assembles up to 250 engines and produce 8,600 fan blades (a Roll-Royce state-of-the-
art patented technology) annually. Singapore is the regional centre for Rolls-Royce’
R&D and corporate functions.

The group was divided into four teams of five students each to collect data from:
0] the employees and management staff of Roll-Royce Seletar
(i) businesses within 1km of the site
(i) residents of the adjacent housing estates (such as Sengkang and Punggol)
(iv) strategic local partners working with Rolls-Royce

The teams would visit the Rolls-Royce facility at Seletar to collect data from employees,
businesses and residents on five weekdays in March.

Resource 1 shows the location of Rolls-Royce (in red box) in Seletar, Singapore.
Resource 2 shows the types of partnership that Rolls-Royce has established with the
various stakeholders in Singapore to bring about positive impacts to the local
community.

(@) Suggest a research question for the investigation based on Resource 1 and state
how the research question might be suitable for the investigation. [4]

(b) Suggest an appropriate plan to collect primary data in the area as represented in
Resource 1. [7]

(c) Suggest how students could supplement the information and findings presented
in Resource 2 to find out more about Rolls-Royce’s impact on local industries.

[5]

(d) Using Resources 1 and 2, evaluate how this research might be useful in
understanding the impacts of Rolls-Royce R&D in Singapore. [9]



2

Section B
Theme 1: Tropical Environments

The Tropical Environment of Vietnam

Resource 3 shows data on protected status of karst areas in Southeast Asia. Resource
4 shows the climograph and a photograph of the karst landscape of Ha Long Bay in
Vietnam. Resource 5 shows an aerial photograph of the Mekong River in Vietnam.
Resource 6 shows the changes in forest cover in Vietham from 1990 to 2005.

(@)

(b)

(c)

(d)

(e)

Describe Viethnam's karst landscape relative to those in other Southeast Asia
countries’ as shown in Resource 3. [3]

Using Resource 4, explain the conditions necessary for the development of karst
landscape. [7]

With the aid of a well-labelled diagram, explain the channel characteristics at
cross-section AB as shown in Resource 5. [5]

With reference to Resource 6, suggest two reasons for the trends in forest cover
in Vietham from 1990 to 2010. [5]

Explain how the changes in primary forest cover in Vietham as shown in Resource
6 would affect the tropical environment of Vietnam shown in Resources 4 and 5.

[5]



3

Theme 2: Development, Economy and Environment

Nike's Global Production Network

Resource 7 shows Nike’s production map in 2014. Resource 8 shows Nike's job
openings in the US and around the world and the description of the jobs offered in its
corporate offices in 2015. Resource 9 is a factfile about China.

(@)

(b)

(c)

(d)

(e)

With reference to Resource 7, describe the spatial distribution of Nike’s global
production network. [3]

Suggest reasons for the locations of Nike’s global production network as shown
in Resource 7. [6]

With reference to Resource 8, describe the global patterns of job openings
(including US) offered by Nike’s corporate offices. [3]

Using evidence from Resource 9, suggest two reasons why Nike may want to
continue its operations in China. [4]

Using Resources 7, 8, 9 and your own knowledge, recommend whether Nike
should prioritise its investment in Asia Pacific or the Americas region and justify
your decision. [9]



Theme 3: Sustainable Development

Global and China’s Investments in Renewable Energy

4  Resource 10 shows the worldwide investments in renewable energy between 2006 to
2015. Resource 11 shows the renewable energy investments by technology in 2015.
Resource 12 shows the leading investors in renewable energy in 2015. Resource 13
shows China’s targeted energy mix by 2050.

(@)

(b)

(c)

(d)

(€)

With reference to Resource 10, describe the changes in worldwide investments
in renewable energy between 2006 to 2015. [4]

With reference to Resource 10, account for the changes in worldwide investments
in renewable energy between 2006 to 2015. [4]

Explain possible reasons contributing to the proportion of renewable energy
investments by technology as shown in Resource 11. [4]

Discuss possible reasons contributing to China’s investment in renewable energy
as shown in Resource 12. [6]

Discuss the likelihood of China achieving its aims by 2050 as stated in Resource
13. [7]
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Section A — Tropical Environments
Answer one question from this section.

Explain how the characteristics of tropical climates based on the Képpen-Geiger
climate classification system are similar and distinctive with one another.
[12]

Indicative Content

The tropical climates are classified into the humid tropics which include Tropical Rainforest (Af),
Tropical Monsoon (Am), Tropical Savanna (Aw) and arid tropics namely Sub-tropical Steppe (BSh)
and Tropical Desert (BWh) climates based on the Koppen-Geiger climate classification system.
Students are required to compare these tropical climates based on their characteristics, such as
mean annual temperature, total annual precipitation and precipitation pattern.

A higher level response will provide detailed explanation in elaborating the similarities and
differences in the climatic characteristics. Knowledge on various atmospheric processes,
circulation and factors operating at different spatial scales is used purposefully to elaborate on
the points of comparison made. Relevant examples are also used to substantiate response.

Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a).

Suggested Response

The tropical climates are classified into the humid tropics which include Tropical Rainforest (Af),
Tropical Monsoon (Am), Tropical Savanna (Aw) and arid tropics namely Sub-tropical Steppe (BSh)
and Tropical Desert (BWh) climates based on the Koppen-Geiger climate classification system. All
of these tropical climates are similar in having high mean annual temperature. Yet, between the
humid tropics and arid tropics, there is a difference in annual temperature range, where humid
tropics tend to have low annual temperature range while arid tropics tend to have larger annual
temperature range. Similarly, humid and arid tropical climates differ in having high and low total
annual precipitation respectively. Within the humid and arid tropical climates, there are
variations that exist in their precipitation patterns.

P1: Based on Koppen-Geiger climate classification system, tropical climates all have high mean
annual temperature, where the average temperature of the coldest month is above 18°C.

e  Tropical climates exist almost entirely between the Tropics of Cancer and Capricorn

e The movement of the position of the overhead sun is confined within this region
(summer solstice: Tropics of Cancer, winter solstice: Tropics of Capricorn, Equinox:
Equator)

e Hence, the tropics is characterised by high mean annual temperature due to high angle
of incidence the sun rays have with the tropics of the earth’s surface, resulting in
insolation to be concentrated over smaller area, thus resulting in high mean annual
temperature

e Though exceptions do exist, where high altitude places within the tropics do not
experience tropical climates, such as Cameron Highlands, Malaysia

e  Examples of tropical climates:

o Singapore (Af climate): Located 1°N of equator, High mean annual temperature
of 27°C

o Bamako, Mali (Aw climate): Located 13°N of the equator. High mean annual
temperature of about 27°C

o Yuma, Arizona, USA (BWh climate): Located 32°N of the equator. High mean
annual temperature of 25°C

P2: Despite having similar high mean annual temperature, humid and arid tropics differ in terms
of annual temperature range. Humid tropics tend to experience low annual temperature range
while arid tropics tend to have large annual temperature range.
e This could be attributed to their latitudinal position and also the shifting position of the
overhead sun
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e Places experiencing Af climate tend to be found near the equator. Their latitudinal
position subjects them to high angle of incidence of insolation throughout the year,
resulting in little variation in monthly temperature across the year.

o Singapore: Located 1°N of equator. Low annual temperature range of 1.7°C

e Am and Aw climate tend to have slight variation in monthly temperature, causing larger
annual temperature range as compared to Af but still within the low range.

o Temperatures slowly rise to their highest levels of the year before the arrival of
the rain (brought either by monsoon winds or the ITCZ) but temperature drop
by a few degrees due to the presence of clouds and rainfall that help to cool
the climate slightly. During the ‘winter’ season, generally clear skies allow warm
temperatures by day but nights can be cool

o Akyab, Myanmmar: Located 20°N of the equator. Low annual temperature
range of 7.8°C.

o Bamako, Mali: Located 13°N of the equator. Annual temperature range of
7.8°C.

e Arid tropics OTOH have large annual temperature range

o High monthly temperature during the summer due to the position of the
overhead sun at the hemisphere at where the place is. Monthly temperature
falls when the position of the overhead sun shifts to the other hemisphere. This
leads to the high annual temperature range experienced

o Yuma, Arizona, USA: Located 32°N of the equator. Large annual temperature
range of 20°C

P3: Similarly, the humid and arid tropics have high and low total annual precipitation respectively.
e Humid tropics
o Generally, the humid tropics is associated with the rising limb of the Hadley Cell
and the ITCZ, and thus having total annual rainfall exceeding
evapotranspiration
o Their latitudinal position places them under the constant influence of the rising
limb of the Hadley Cell and the ITCZ which encourages the formation of clouds
and rainfall via convection and convergence of winds
o Examples
=  Belem, Brazil (Af): Located 1°S of equator. Total annual precipitation
of 2740 mm.
= Chittagong, Bangladesh (Am): Total annual precipitation of 2730mm
[how topography enhances the amount of rainfall received]
e  Arid tropics
o Their latitudinal position subjects them to the subsiding limb of the Hadley Cell.
Subsidence of air inhibits the formation of clouds and hence rain, and thus arid
tropics is characterised by annual potential evaporation exceeding annual
precipitation
o Examples
= Longreach, Australia (BSh): Close to low total annual precipitation of
266mm
= Cairo, Egypt (BWh): 18mm of low total annual precipitation

P4: Within the humid and arid tropics, there exists variations in precipitation pattern.
e Humid tropics

o Af: Rainfall is distributed nearly uniformly throughout the year. Due to their
latitudinal position, places with Af climate have high TAP that is distributed
evenly throughout the year because they are under the constant influence of
the ITCZ and rising limb of the Hadley Cell. High rates of atmospheric convection
is promoted at the rising limb of the Hadley Cell and together with the
convergence of trade winds at the ITCZ, they form large cumulonimbus clouds
that often bring heavy precipitation to these places

= E.g.Singapore

o Am: Distinct wet and dry season. Wet season largely as a result of presence of

moist trade/monsoon winds that bring heavy rainfall to the region e.g. moist
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SW Asian monsoon wind that bring heavy rainfall to Indian sub-continent
during the middle of the year). Monthly precipitation during the peak rainfall
can easily exceed 800mm. Dry season relates to the shifting of the ITCZ away
from the particular hemisphere and the presence of dry winds (e.g. dry NE
monsoon wind that blows past the Indian sub-continent at the end of the year)
that bring little to no rain to the region

=  Eg. Chittagong, Bangladesh

o Aw: Greater seasonality in precipitation: Seasonality of precipitation is

attributed to their location farther away from the equator. During the high sun
season (summer) the ITCZ favours the formation of afternoon thundershowers.
However, when the position of the overhead sun shifts to the opposite
hemisphere, the arrival of the subtropical high brings descending air and the
resultant lack of precipitation. Dry seasons are more pronounced and longer
lasting that those of Am climate because of their distance farther from the
equator that puts them closer to the mean position of the subtropical high

=  E.g. Bamako, Mali

e  Arid Tropics
o BSh vs BWh: Precipitation occurs more often during the summer months than

during the winter for BSh, as a result of localised convection. For BWh, they
tend to have more precipitation during the winter months whereby lower
atmospheric temperature promotes the occurrence saturation and thus the
formation of clouds and rain

= E.g. Yuma, Arizona, USA (BWh) vs Monterrey, Mexico (BSh)

Marker’s Report
e To do this question, students need to have very strong content knowledge on tropical
climates

e (Question is poorly done because

o Weak elaboration on how the various climate are similar or different with one
another

o Lack of accurate comparison of the various climate types
o Lacking relevant examples to exemplify the points

Discuss the extent to which trade winds play a role in influencing rainfall patterns
in the tropics. [20]

Indicative Content

The tropics can be defined as a climatic region of radiation surplus delimited by boundaries
fluctuating between 30 and 35° latitude, north and south. In studying rainfall patterns in the
tropics, there are a myriad of factors that influence it. The convergence of trade winds at ITCZ
plays a crucial role in affecting precipitation pattern but largely in the humid tropics. It can be
argued that there are many other factors such as the Hadley Cell, monsoon winds system, tropical
cyclones, topography, local heating, continentality that operate at different spatial and temporal
scale that could affect rainfall pattern spatially and temporally as well.

A higher level response will discuss the role of trade winds in influencing rainfall patterns in the
tropics with reference to other factors at different spatial and temporal scales. The analysis
should be centred upon the role of trade winds yet acknowledging that these factors do not act
independently in influencing rainfall patterns in the tropics. The essay must also be well-
exemplified with relevant case studies.

Synoptic links: Theme 1 (Past climates, tropical cyclones, tropical deforestation), Theme 3
(Climate Change)

Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b).

Suggested Response




The tropics can be defined as a climatic region of radiation surplus delimited by boundaries
fluctuating between 30 and 35° north and south of the equator. Based on the Koppen-Geiger
climate classification system, tropical climates can be broadly classified into humid tropics which
include tropical rainforest (Af), tropical monsoon (Am), tropical savannah (Aw) and arid tropics
which include sub-tropical steppe (BSh) and tropical desert climates (BWh). These tropical
climates exhibit variations in their rainfall patterns, such as uniformity and seasonality in
precipitation or even year-to-year variability in precipitation. Although the convergence of trade
winds at the Intertropical Convergence Zone (ITCZ) can largely explain for rainfall patterns in the
humid tropics, especially for Af and Aw climates, by itself it does not account for rainfall patterns
in the entire tropics. Furthermore, trade winds itself is unable to explain for possible long term
climatic changes and also does not account for local variations in rainfall patterns. Hence, trade
winds influence rainfall patterns in the tropics to a small extent.

P1 [spatial scale/seasonal variations]: The convergence of trade winds at the ITCZ largely account
for the high total annual precipitation in the humid tropics and the seasonality of precipitation
that Aw climate experiences.
e Trade winds are formed as a result of atmospheric pressure gradient that exists between
the sub-tropical high and equatorial low of the Hadley Cell
e  Formation of NE and SE trades that converge at the ITCZ
e Position of the ITCZ follows the position of the overhead sun
e Afclimate has high total annual precipitation that is well distributed across the year due
to ITCZ that is characterised by large bands of cloud that brings high amounts of rainfall
o E.g.Singapore: Located 1°N of equator. Total annual precipitation of 2410 mm.
Rainfall is distributed nearly uniformly throughout the year and all months
average at 220 mm of rainfall under the influence of the ITCZ
e Aw: Seasonality of precipitation is attributed to their location farther away from the
equator. During the high sun season (summer) the ITCZ favours the formation of
afternoon thundershowers. However, when the position of the overhead sun shifts to
the opposite hemisphere, the arrival of the subtropical high brings descending air and
the resultant lack of precipitation. Dry seasons are more pronounced and longer lasting
that those of Am climate because of their distance farther from the equator that puts
them closer to the mean position of the subtropical high
o E.g. Acapulco, Mexico: Located 17°N of the equator, it has moderate total
annual precipitation of 1175mm. Great seasonality in precipitation, with wet
season during the middle of the year where monthly rainfall exceeds 200mm
with the arrival of the ITCZ while the end and start of the year has low monthly
rainfall of less than 40mm of rainfall as the ITCZ shifts to the other hemisphere

P2: [spatial variation — humid vs arid] However, trade winds alone do not account for rainfall
pattern for the entire tropics, especially in the arid tropics.

e Af: The high total annual precipitation that Af climate has is not attributed to the role of
ITCZ alone. As places experiencing Af climate tend to exist within 10°N/S of the equator,
their position near the equator puts them under the influence both the ITCZ and rising
limb of the Hadley Cell. At the rising limb of the Hadley Cell, atmospheric convectional
activity is promoted that often bring heavy thundershowers in mid to late afternoon

e Am: High total annual precipitation of Am climate is largely attributed to the role of
monsoon winds. Wet season largely as a result of presence of moist monsoon winds that
bring heavy rainfall to the region. Monthly precipitation during the peak rainfall can
easily exceed 800mm. Dry season relates to the shifting of the ITCZ away from the
particular hemisphere and the presence of dry winds that bring little to no rain to the
region. Am climate has higher TAP than Aw because of the contribution of both
monsoon winds and ITCZ

o E.g. Chittagong, Bangladesh: High total annual precipitation of 2730mm, with
wet season in the middle of the year where monthly rainfall goes above 100mm
and can exceed 500mm while dry season during the rest of the year where
monthly rainfall goes below 60mm

e  BSh/BWh low total annual precipitation: Their latitudinal position subjects them to the
subsiding limb of the Hadley Cell. Subsidence of air inhibits the formation of clouds and
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hence rain, and thus arid tropics is characterised by annual potential evaporation
exceeding annual precipitation

o E.g. Longreach, Australia (BSh): Close to low total annual precipitation of

266mm and Cairo, Egypt (BWh): 18mm of low total annual precipitation
BSh vs BWh pattern: Precipitation occurs more often during the summer months than
during the winter for BSh, as a result of localised convection. For BWh, they tend to have
more precipitation during the winter months whereby lower atmospheric temperature
promotes the occurrence saturation and thus the formation of clouds and rain
=  E.g. Yuma, Arizona, USA (BWh) vs Monterrey, Mexico (BSh)

P3: [spatial scale — global vs local] Also, trade winds that operate at the global scale is unable to
explain for variations in rainfall patterns at the local scale.

At the local scale, topography which is the study of the shape and features of
the surface of the Earth has an influence on the amount of rainfall received
Orographic or relief rainfall is the result of condensation and cloud formation in moist
air that has been physically forced to rise over topographic barriers
When warm moist air blows against a mountain range, it is forced to rise
o As it rises, the air moves into a higher elevation where the surrounding air
pressure is much lower
o This allows the parcel of rising air to expand and undergo adiabatic cooling
o When saturation is reached at dew point temperature, condensation occurs
and water vapour changes into water droplets to form clouds
o This result in heavy rainfall on the windward side of the mountain
At the leeward side of the mountain, dry air descends
o The air parcel is going into an environment where the surrounding air pressure
is higher
o The air parcel will be compressed, and compression of air heats this air parcel
and undergoes adiabatic warming
o  With adiabatic warming, relative humidity of the air parcel decreases. Little to
no clouds form at the leeward side which bring little to no rain
Although the convergence of trade winds may bring high amount of rainfall, topography
has the influence to cause marked variations in the amount of rainfall received on the
windward and leeward sides of topographic barriers
o An example of a topographic barrier is the Himalayas which results in heavy
rainfall in Terai region located in the windward slope but dry conditions to the
leeward slope, such as places like the Tibetan plateau and Mongolia’s Gobi
Desert despite the onset of monsoon and trade winds during the middle of the
year

P4: [temporal influence: short vs long term] Even though trade winds may be able to account for
short term periodic changes to rainfall patterns, it is unable to be used to explain for long term
changes in rainfall patterns.

El Nino that occurs in the Pacific Ocean basin every 3-7 years is due to the weakening or
even reversal of trade winds that cause changes to the amount of rainfall received in the
eastern and western Pacific
o ElINinoin 2017 delivered 10 times as much rainfall than usual to Peru that cost
at least 62 people’s lives
o OTOH, 2016 El Nino resulted in drought in countries like Malaysia and
Singapore in the Western Pacific
However, trade winds would not be able to account for rainfall pattern across longer
time period
o [Future] Human-induced climate change
=  Humans have been modifying the earth’s surface on a large scale
especially through deforestation. With less or no vegetation,
transpiration, which is an output of the hydrological cycle, is reduced.
This lowers the amount of atmospheric water vapour for the
formation of clouds and hence decreases the amount of precipitation
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=  E.g.Inthe Amazon Basin, deforestation in the ‘Arc Deforestation’ area
in 2010 has reduced annual mean rainfall across the Amazon basin by
about 1.8%. It is estimated that business-as-usual deforestation would
result in a reduction of mean annual rainfall by about 8.1% by 2050

o [Past to possible future] Climate change

= Desiccation of pluvial lakes in the tropics suggest that the climate was
much cooler with increased precipitation during the Pleistocene.
However, during Holocene interglacial period, the climate became
more arid and pluvial lakes contracted

= E.g. The Dead Sea is currently 1,292 feet below mean sea level, but
records proved that its waters originally filled its basin to 1,400 feet
above its present level

= Such changes to climate could be attributed to the drivers such as
orbital forcing, solar forcing and reduction in thermohaline circulation
and not due to the role of trade winds

Conclusion

In conclusion, the role of trade winds in influencing rainfall patterns in the tropics is to a small
extent. Although it largely accounts for the high total annual precipitation in the humid tropics
and seasonality of precipitation that Aw climate receives, it alone is unable to account for rainfall
pattern in the entire tropics, especially the arid tropics. Furthermore, as a wind system that
operate on a global/macro scale, it is unable to account for local variations in rainfall pattern that
could be influenced by factors such as topography. Even though trade winds play a role in causing
short term periodic climatic changes to the Pacific region, it is unable to explain for long term
changes to rainfall patterns as induced by other natural and human drivers. Trade winds may play
a large role in providing explanation to the high amount of precipitation received in the humid
tropics, but rainfall in the tropics is influenced by many other atmospheric processes and factors
that are interrelated that could complement or negate the effects of others. It is insufficient to
look at only one particular factor to understand tropical climates, as they are a result of the
effects multiple factors and processes.

Marker’s Report:

e Another question that is poorly done 