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Write in dark blue or black pen on both sides of the paper.  
You may use an HB pencil for any diagrams or graphs. 
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Answer three questions. One from each section. 
 
You should make reference to appropriate examples studied in the field or the classroom, 
even where such examples are not specifically requested by the question.  
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The world outline map may be annotated and handed in with relevant answers.   
You are reminded of the need for good English and clear presentation in your answers.  
 
The number of marks is given in brackets [ ] at the end of each question or part question. 
 
At the end of the examination, your answers to each Section should be securely fastened 
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answers to Section A.  
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Section A – Tropical Environments 
 

Answer one question from this section.  
 

1 (a) With the aid of diagrams, explain how the Walker Circulation and the El Nino 
Southern Oscillation (ENSO) affect atmospheric circulation and rainfall 
patterns in the tropics. 

 
 

[12] 
    
 (b) To what extent is the intertropical convergence zone (ITCZ) the reason for 

the climate types and rainfall patterns in the tropics? 
 

[20] 
   

 
 
 

 

2 (a) Explain the causes of mass movement in the humid tropics. [12] 
    
 (b) ‘Climate is the most important factor determining landforms types and their 

formation in the tropics.’   
 
How far do you agree with this statement? 

 
 
 
[20] 

   
 
 
 

 

Section B – Development, Economy and Environment 
 

Answer one question from this section.  
 
3 (a) Explain why the various ways to measure and monitor development in 

countries at low levels of development may be limited.  
 

[12] 
    
 (b) To what extent is the dependency theory relevant in understanding 

development today?   
 

[20] 
   

 
 
 

 

4 (a) Explain how countries at low levels of development may not benefit in being 
resource-rich.  

 
[12] 

    
 (b) ‘There is more success in using water conservation to manage water 

scarcity compared to other strategies.’  
 
How far do you agree with this statement? [20] 

    
 
 
 
 
 

[Turn over 
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Section C – Sustainable Development 
 

Answer one question from this section.  
 
5 (a) Compare the causes of climate change between countries at high and low 

levels of development. 
 

[12] 
    
 (b) Assess the effectiveness of strategies used to manage climate change. [20] 
   

 
 
 

 

6 (a) Explain the factors contributing to the occurrence of pluvial floods in cities at 
low levels of development.  [12] 

    
 (b) Assess the effectiveness of strategies used to mitigate the effects of pluvial 

floods.  [20] 
    
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[End 
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ANGLO-CHINESE JUNIOR COLLEGE 
JC2 H2 Geography Preliminary Examinations (2019) 

H2 GEOGRAPHY Paper 1 Structured Essay Questions – ANSWERS  

 

H2 Generic Level Descriptors for 12m SEQ sub-part (a) 

Levels 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 

3 7-9 □ Response is analytical and explanatory rather than descriptive.  
□ There is clear focus on the question. 
□ Response demonstrates relevant knowledge and understanding. 
□ The response is coherent and  
□ Use of terminology is mostly accurate.  

2 4-6 □ Response include 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 1-3 □ Response lacks focus on the question. 
□ Response is generally fragmentary and lacks a clear structure and organization.   
□ There may be many unsupported, brief or incomplete assertions and /or arguments  
□ with some inaccurate use of the terminology  

0 0 □ No creditworthy response. 

 

H2 Generic Level Descriptors for 20m SEQ sub-part (b) 

Levels Marks Descriptors 

5 17-20 □ Response is perceptive, logical and has strong evaluative elements. 
□ Evaluation is relevant and comprehensive. 
□ Strong evidence of synoptic thinking; knowledge from different topics is synthesised purposefully.  
□ Response fully addresses the demands of the question and features detailed 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. 

4 13-16 □ Response displays a sound evaluative element. 
□ There is 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 coherent and supported by relevant material. 
□ Use of terminology is accurate and appropriate 

3 9-12 □ Response is broadly evaluative rather than descriptive. 
□ Response addresses question and features accurate knowledge to show some understanding of 

the subject content 
□ Argument or discussion is mainly coherent and supported by material that is largely relevant. 
□ Use of terminology is relevant and mostly accurate. 

2 5-8 □ Response is largely descriptive.   
□ Response attempts to provide an argument to addresses 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 the use of terminology though generally accurate. 

1 1-4 □ Response lacks focus on the question and may be largely irrelevant to it. 
□ Response is fragmentary and lacks clarity.   
□ There may also be many unsupported, brief or incomplete assertions and /or arguments  
□ with limited use of the terminology  

0 0 □ No creditworthy response. 
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Section A – Tropical Environments 
 

Question Answer Marks 

1(a) With the aid of diagrams, explain how the Walker Circulation and the El Nino 
Southern Oscillation (ENSO) affect atmospheric circulation and rainfall patterns in 
the tropics. 

[12] 

  
Indicative content 
 
Award up to 4 marks for accurate diagrams that include details of the atmospheric 
circulation, Trade winds, low and high pressure locations in the circulation, ocean 
waters of different temperature, the  thermocline, convection on the respective sides 
of the Pacific Ocean for Walker circulation and for warm ENSO, the locations.  Samples 
of the possible diagrams are shown in Fig. 1A for Walker circulation and Fig. 1B for 
warm ENSO. 
 
Fig. 1A: Cross section showing associated features of the Walker Circulation 
 

 
 

Fig. 1B: Cross section of the features associated with warm ENSO 
 

Legend 
L – Low pressure 
H – High pressure 
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Features associated with normal Walker circulation: 
1. The NE and SE trade winds blow equatorward, converging at the interropical 

convergence zone, and over the ocean surface of the Pacific ocean moves air 
wesstward across the width of the tropical Pacific.  

2. The winds shift warm ocean waters at the surface towards the Western Pacific 
where Australia and Indonesia lie.  

3. A thick layer of warm ocean water forms over the western Pacific Ocean, elevating 
the waters 10-20 cm compared to the eastern Pacific Ocean as shown in Fig. 1A.   
The boundary that separates the warm water at the surface and cold waters at 
depth is termed as the thermocline.  As a result of the thicker layers of warm 
waters over at the western Pacific Ocean, the thermocline is found at greater 
depth (Fig. 1A).   

4. Sea temperatures near Australia is 8oC higher than in Peru.  The thick layer of 
warm waters over at the western Pacific ocean heats up the air above it, leading to 
convectional uplift.  As the air rises, low pressure is created at the ocean surface as 
shown in Fig. 1A.  Adiabatic cooling occurs with the rising air, and when dewpoint 
temperature is reached, condensation occurs forming thick clouds which 
eventually bring rain to lands like Australia, Indonesia and parts of Southeast Asia 
(Fig. 1A).  

5. While the tradewinds push the warm water westwards, the warm water off the 
coast of Peru that is displaced by the wind leads to the upwelling of cold water 
from the ocean depth.  This leads to a much lower ocean temperature at the 
surface at the eastern Pacific Ocean.   

6. The low temperature of the surface waters off the west coast of South America, 
leading to air subsidence, where air sinks and warms adiabatically.  This sinking air 
formed the sinking limb of the Walker circulation. 

7. The sinking air creates a high pressure location here, and with adiabatic warming, 
there is no condensation, and no clouds nor rainfall could be formed.  This results 
in a dry conditions for the eastern Pacific Ocean. 

 
During warm ENSO = El Nino = weakened Walker Circulation 
1. The trade winds weaken or even die in the Western Pacific.  
2. In an extreme El Niño year there is sometimes even a reverse direction of flow 

(Fig.1B).  
3. The piled-up water in the west, sloshes back east, leading to a 30cm rise in sea 

level in Peru carrying the warm water pool east with it.  
4. Thus the region of rising air moves east with the associated convectional uplift.  
5. The Eastern Pacific ocean becomes 6-8oC warmer. The comparatively warmer 

waters off western coast of South America leads to heating of the overlying air, 
causing air to rise and cool adiabatically.  This becomes rising limb of the warm 
ENSO circulation as shown in Fig. 1B.  Convection and rain clouds form here. 

6. Rainfall occurs over the eastern Pacific Ocean, while the sinking limb of the warm 
ENSO circulation suppresses raincloud formation, leading to high temperature and 
aridity for lands around the western Pacific Ocean. 

 
Can include cold ENSO = La Nina (Not crucial) 

 Stronger version of normal Walker Circulation 

 Lands in the western Pacific Ocean are wetter and cooler than usual 
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Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a) 
 
Examiner’s comment:  

 As the question has specified that diagrams are to be drawn, it must be included. 

 All diagrams placed in essay must be referred to and explained in the essay.  If not, 
no marks will be awarded for the diagrams. 

 To facilitate reference to the diagrams in the essays, all diagrams must be 
numbered and given title as well. 

 If straight lines are to be drawn, please use a ruler. 

 In the case of the diagrammatic representation of the Walker circulation and the 
warm ENSO, decide on whether you want to use the 2-D or 3-D view.   

 

1(b) To what extent is the intertropical convergence zone (ITCZ) the reason for the 
climate types and rainfall patterns in the tropics? 

[20] 

 Indicative content 
 
Suggested intro 
For most parts of the tropics, especially for the humid tropics, the climate type is 
largely the result of the operation and movement of the Hadley cell of which the 
intertropical convergence zone (ITCZ) is an integral feature of.  So the rainforest 
tropical climate type (Af), the monsoonal climate (Am), and the savanna climate type 
(Aw), these climate types and its associated annual total rainfall and seasonality of 
rainfall is largely the result of the Hadley cell and the seasonal changes to the location 
of the ITCZ.  The semi-arid tropical climate type of BSh and the hot arid tropical desert 
climate of the BWh type can be accounted for using the Hadley cell and the ITCZ in 
some parts, but all locations within the tropics with BSh and BWh climate types can be 
explained using only the Hadley cell and the ITCZ. In some locations within the tropics, 
the climate type there requires explanation using the topographic reason, while in 
others, the relevant factor could be that of cold ocean currents.  While the climate 
types, and seasonality of rainfall can be explained using the Hadley cell, the ITCZ, 
topography and cold ocean currents, over different time-scale, other explanations are 
needed.   In the medium term rainfall pattern over 3 – 7 would require the use of the 
Walker circulation, El Nino and La Nina, while the decadal variations would need the 
explanation involving tropical cyclones and long-term climate change. 
 
Suggested structure of body of essay 

 Describe the key features of the climate types of each of the 5 climate types of the 
humid and arid tropics, ie, Af, Am, Aw, BSh and BW, in terms of average 
temperature and rainfall over each month of the year, highlighting the months of 
high and low temperature, and state the annual total rainfall for each of the 
climate type.   Make brief comparison across the five climate types, for example, in 
terms of the duration of the wet and dry season. 

 Explain that the annual total rainfall and the seasonality are the results of the 
proximity of the rising limb of the Hadley cell where Trade winds converge to form 
the ITCZ, the resultant onshore winds that bring moisture to selected tropics over 
the two key seasons of ‘summer’ and ‘winter’ in the respective hemispheres.  The 
processes leading to the formation of the Hadley cell, formation of the low 
pressure and high pressure cell over the Asiatic continent resulting in the monsoon 
winds, the nature of land-sea contrast in thermal capacity and how these alters the 
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location of the ITCZ, seasonal reversal of winds directions for monsoonal lands and 
the resultant wet and dry seasons associated with the changes to onshore and 
offshore winds.  

 Other than latitudinal position determining the amount of annual total rainfall, 
inclusion of the role of topography and cold ocean currents would be the expected 
response of a higher order answer.   

 The explanation of the operation of the various processes and factors in 
accounting for the five tropical climate types should be interweaved with an actual 
station for each of the tropical climate types. 

 
Possible link to other topics include tropical cyclones (Topic 1.2) and  
Climate Change that alters rainfall and temperature over long-term (Topic 3.1) 
 
Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b) 
 
Examiner’s comments: 

 Describe the climate types first; not to plunge straight into explanations for the 
climate types in the tropics. 

 The Hadley cell, migration of the overhead sun, the ITCZ and latitude are part of 
the same larger narrative used to explain the five climate types, and should be 
treated by separate factors.  Similarly the monsoon wind is the result of the same 
Hadley cell that migrates northwards and southwards through the seasons of one 
single year.  So do not argue them as separate factors, or use them to counter the 
role played by the ITCZ. 

 One error noticed amongst some candidates is the conceptual error of attributing 
the low moisture and low rainfall on the leeward side of a mountain or 
topographic barrier to the fact that all the rainfall has been dropped on the 
windward side and hence the leeward side is dry.  While this may be true, a more 
important phenomenon is that on the leeward side, which no longer pose a 
topographic barrier that pushes air upwards, the air parcel on the leeward side 
descends, and in the process warm adiabatically (this is the exact opposite of what 
happens on the windward side where air rises, expands, and cools adiabatically). 

 Using a map to illustrate the location of the two ITCZ may aid you in being more 
effective in explaining the role of migration of the Trade winds, wind reversals, and 
onshore and offshore winds. 

 

2(a) Explain the causes of mass movement in the humid tropics. [12] 

  
Indicative content 
 
The causes of mass movement in the humid tropics revolve around a few broad group 
of factors – climate, geology, and human activities.   

 The nature of the climate of the humid tropics in terms of high input of rainfall and 
the consequent role of water in affecting shear stress and strength should be 
elaborated.   

 Tropical cyclones is an example of an atmospheric event, just like La Nina, which 
can contribute substantial amount of water to the slope (discuss the multiple role 
of water in adding to shear stress, and reducing shear strength – eg. addition of 
weight adds to shear stress, lubricating the surface of joints, fissures and fault lines 
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 reduced shear strength) 

 The high rate of chemical weathering in the humid tropics and the consequent 
creation of a thick layer of porous and permeable overlying the impermeable 
substrate of unweathered parent is another condition that give rise to selected 
types of mass movement. 

 Certain geological conditions where the layers of rocks are dipping downslope or 
where a permeable layer of rock overlies an impermeable layers can promote 
conditions for translational rock slide in the former, and rotational slumping in the 
latter case.   

 The role of geomorphic forces can lead to slumping or rockfall when the base of 
slopes are undermined by eroding agents like the river or the marine waves.  In the 
case of a river going round a meander bend, the concave bank is eroded at the 
base where the river water is in contact with the bank.  This undermining is 
essentially removing toe support, increase shear stress while reducing shear 
strength, and the material above tends to undergo slumping. 

 Volcanic eruptions and earthquakes are found in the humid tropics in locations like 
Indonesia, and the Caribbean and on the western part of South America, and these 
have the potential to lead to slope failures.  In locations where volcanic ash on the 
slope mixes with rainfall from tropical cyclones, this is a recipe for the formation of 
lahar or mudflows. 

 Human activities during construction on slopes of roads or railway tracks tend to 
remove toe support while at the same time steepening the slope; once again shear 
stress is increased. Without the toe support, shear strength is reduced. 

Candidates are expected to support the causes of mass movement with examples of 
events that have occurred. 
 
A higher level response will offer detailed explanation of how the factors will lead to 
changes in shear stress and strength;  and will link the factors to the various 
mechanisms / processes of mass movement including falls, flows, slumps, and creep 
while being supported by examples of events where these factors have operated. 
 
Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a) 
 
Examiner’s comments: 

 Note that ‘natural hazard’ is not interchangeable with the ‘natural disaster’.  
Natural hazard refers to the natural event that is occurring and has the potential to 
be hazardous to mankind, but natural disaster means refers to the natural hazard 
that has occurred and imposed a substantial devastation to a community of people 
and their habitat. 

 For the various causes of mass movement in the humid tropics, include short 
examples to substantiate your statements. 
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2(b) ‘Climate is the most important factor determining landforms types and their 
formation in the tropics.’   
How far do you agree with this statement? 

[20] 

 Indicative content 
The landforms that could be considered in the evaluation of the role of climate in 
landform formation could include landforms found in both the humid and the arid 
tropics, and hence include:  fluvial landforms (downstream changes in channel width 
and depth, meandering and braided streams, wadis, canyons, alluvial fans), rills, 
gullies, badlands, cone, tower, & isolated karst, inselbergs, deep weathered profiles, 
tafoni, aveoli, mesa, buttes, yardangs, sand seas, sand dunes, deflation hollows, desert 
pavements, and loess. 
 
A higher level of response would not only show how climate does play an vital role in 
the kinds of landforms developed and that there are different types of landforms 
created as a result of the differences in climate the two broad types of humid versus 
arid tropical climates, but candidates will also recognize the role of geology in terms of 
resistance of rocks, rock permeability and porosity, topography, vegetation, tectonic 
processes, and also the influence of human activities.  Candidates will also indicate 
how climate together with other factors, can influence the type of erosional, 
transportational and depositional processes which shape formation and the final 
morphology of landforms in the arid and humid tropics. 
 
Possible links to other topics include arid and humid hydrological cycle (Topic 1.1), 
mass movements (Topic 1.1), weathering (Topic 1.1), channel morphology (Topic 1.1) , 
tropical deforestation (Topic 1.2)  and Climate Change (Theme 3.1). 
 
Levels marked using H2 generic level descriptors for 20m SEQ sub-part (b) 
 
Examiner’s comments 
 

 Include explanation of the processes to show how these processes have 
contributed to the features of the landforms.  For example, show how weathering 
processes of carbonation can lead to the formation of cone and tower karst, tafoni 
and aveoli. 

 Rills and gullies can occur both in the humid and the arid tropics.  In the arid 
tropics, rills and gullies form the badlands.  In the humid tropics, rills and gullies 
usually form due to the loss of the protective vegetation cover. 
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Section B – Development, Economy and Environment 
3 (a)  Explain why the various ways to measure and monitor development in countries 

at low levels of development may be limited.  
 

[12] 
Examiner’s Comments – Q3 was not a popular choice; with only 5/50 students attempting it.  
  
Examiners comments:  

 Focus of the question is on why ‘ways’ are limited; not simply what they are 

 ‘Ways to measure and monitor’ – suggests the use of indicators (e.g. use HDI to measure and 
monitor) as well as generic approaches (e.g. qualitative ways of measuring and monitoring)  

 
Introduction 

 What is development and how can it be measured and monitored  

 Some ways to measure and monitor   
o Using quantifiable data to inform of state of development and hence progress over time  

 E.g. using singular indicators like GDP per capita  
 E.g. using composite indicators like HDI 

o Using targets set by self or others to track devt / progress  
 E.g. using MDG set by UN  

 

 Why these ways are limited? Reasons   
o Limitations of using singular indicators  
o Limitations of using composite indicators  
o Limitations in using MDGs  
o Data is never entirely complete (problems with data collections)  
o Data can have biases (problems with data collections)    

 
Main body //s 
 

Ways of measuring 
and monitoring devt    

Limited because of ….. Explanation with ref to context; and possible 
eg/s to illustrate  

Using singular 
indicators  

 The narrow focus of singular indicators make using them limited in 
measuring and monitoring devt; a multi-dimensional concept  

 Context   Besides the concept of devt being multi-dimensional, in some 
NIEs and LDCs  non-economic devt has often taken a back seat to 
economic devt  

 E.g.  Measuring only the economic progress with GDP or FDI data for 
China would leave out the negative social and environmental impacts. 
Explain how manfg activities have led to such impacts.  
 

Using composite 
indicators 
 

 While wider in focus, not all composite indicators are effectively 
multi-dimensional  

o E.g. HDI: explain what is HDI and highlight that it leaves out 
environmental 

o Context   Besides the concept of devt being multi-dimensional, 
in some NIEs and LDCs  non-economic devt has often taken a 
back seat to economic devt  

 Similar to single indicators, these indicators may not effectively 
show how devt varies across space; specifically intra-national 
differences 

o Context   In some NIEs and LDCs, devt is often highly 
concentrated in core areas only  

o E.g. Conc in core – Brazil  concentration of economic activities 
and wealth in the southeast within industrial triangle of Rio de 
Janeiro, Sao Paulo and Belo Horizonte   

o E.g. issues with GDP per capita or even HDI – average across the 
population; yet wealth may concentrated within a small group of 
people  (e.g. Nigeria and oil revenue) 
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Using MDGs  
 

 MDGs are not comprehensive to include all aspects of devt  
o What are MDG – Using globally set, specific targets that help 

measure and monitor devt (explain with some of these goals) 
o Doesn’t include political and cultural aspects  

 MDGs as a quick fix solutions rather than sustained solutions  
 

Data collection 
  

 

Administrative constraints  

 Households may be omitted due 
to incomplete mapping of 
enumeration units  

 Lack of trained staff to 
administer census, high cost of 
hiring surveyors especially for 
the survey of remote regions 

 Census collection may not be 
regularly or accurately done  

o LDC with weak or 
unstable govt  e.g. 
Ethiopia, Sudan, and 
Afghanistan. Census 
collection is not done 
regularly due to 
instability of the govt, 
weak infrastructure or 
disruption caused by 
war.   

 
Physical access to areas:  

 Transport difficulties in remote 
rural areas (often made worse 
by seasonal weather patterns 
like monsoon)  

 Any relevant e.g.  

Validity of data analysis 

 Urban and rural governments in 
order to increase their 
parliamentary seats and/or 
funding may inflate data  
 

Access to people:  

 Nomads and homeless may be 
difficult to record 

 Language barriers; e.g. 
Cameroon has 20 major 
language groups   

 In some areas where literacy 
levels are low, people may have 
problems fulfilling up the forms 
and/or know administrative 
procedures  

 In northern India and the Middle 
East, male enumerators are not 
allowed to interview women. 

 
Conclusion  

 Hence measuring and monitoring devt can be limited due to firstly the inability for the measures to 
capture what devt means and secondly due to limitations associated with data collection in LDCs. 
seen from the following  

o Ensuring that measure/s used are multi-dimensional in nature  
o Ensuring that while measurements used are broad enough to measure the entire country’s 

level of devt, there are also indicators measuring intra-regional and inter-societal development 
gap   

o Issues in data collection and analysis  
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3b) To what extent is the dependency theory relevant in understanding development 
today?   

 
[20] 

Areas to explore   

 How to understand devt – theories explaining devt  

 One such is dependency theory (explain briefly what) - Dependency theory is the notion that 
resources flow from a "periphery" of poor and underdeveloped states to a "core" of wealthy states, 
enriching the latter at the expense of the former. 
 

 Application of the theory to current times  consider the following ideas 
o What the theory defines as devt 
o Its assumptions 
o What the theory claims leads to devt  
o For the above, you need to also show how in addition to the dependency model, there are 

other explanations that help us understand development (e.g. core-periphery model, 
government and physical factors)  

 

 Possible syn links  
o Theme 3.1 : Needs of the urban poor  
o Theme 3.2: UL and development   
o Theme 1.1 and 3.1: Climate and climate change as a factor affecting devt   

 

Key ideas  Application to today? 

Evidence to support Evidence to refute  

What the 
theory 
defines as 
devt 
o Devt as 

economic 
devt  

 
 
 
 

o While recognizing social measures as 
key outcomes of under-devt which 
results from the dependent r/ship, the 
theory still sees economic devt as 
crucial in achieving devt  

o For most countries, this can be seen by 
government’s efforts at economic devt; 
often aimed at enhancing the country’s 
comparative advantage (CA).   
o E.g.  any eg of govt efforts at 

enhancing CA (e.g. China’s SEZs, 
Singapore’s Science Parks, 
Singapore’s Indus Cluster  
highlight both role as regulator and 
provider) -- here global trade is seen 
as an avenue for economic growth; 
hence devt  

 

o Now a broader definition of devt 
to consider social and 
environmental dimensions as 
well. There is now an increased 
recognition of the duality of the 
r/ship (i.e. economic and non-
economic dimensions affecting 
each other; rather than non-
economic being seen as only an 
outcome of economic ) 
o Due to concerns about 

climate change: Despite being 
a cheaper source of fuel, 
China is moving away from 
the use coal to cleaner 
sources of energy (e.g. dams 
for HEP, increasing solar 
energy plants) (Syn Link 3.1 
CC)  

o Despite economic revenue 
from bauxite exports, 
Malaysian govt imposed a 
ban on bauxite mining due to 
environmental concerns (Syn 
Link 2.2 EI) 
 

What the 
theory 
defines as 
devt 
o Devt and 

under-
devt  
 

o Theory states that with devt, there will 
always be a flip side to the coin; under-
devt.  

o Based on its assumption of disputing 
the idea of trickle-down effect  

o There is direct global-scale 
application of the theory seen in the 
global economy with the poor terms of 

o However, there is also evidence 
to show how locations which 
were secondary to the core 
were able to develop 
themselves in the long run 
which serving the core – Rise of 
NIEs such as Singapore, 
Taiwan (or even China) which 
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 trade for LDCs. The terms of trade for 
underdeveloped LDCs relative to the 
DCs deteriorated over time.  

o Dependency theory suggests 
that the success of the DCs was 
a highly contingent upon 
historical r/ship with the LDCS; 
where the former as colonial 
leaders and latter as colonies.  
This dominance created a highly 
exploitative colonial 
relationships b/w DCs and 
LDCs.  

o E.g.  World Trade: Lower-
income countries rely on the 
export of commodities/services 
that are low in value-add and 
price and need to import items 
that are relatively high in value-
add and price. Hence, they need 
to export in relatively large 
volumes to be able to afford a 
relatively low volume of imports.  
Many LDCs are primary product 
dependent and the world market 
prices of primary products are 
low compared to manufactured 
goods and services.  

o The situation is worse when a 
large percentage of LDCs 
exports are concentrated in a 
single or small number of 
primary products which reinforce 
sensitivity to foreign demand by 
making the lower-income 
countries highly vulnerable to 
fluctuations in demand for their 
principal product/s. E.g.  
Nigeria’s reliance on petroleum 
based exports making up 98% 
of its total national exports in 
2006. Fluctuating oil prices 
makes the revenue from such 
exports equally fluctuating. (Syn 
Link 2.2 Resource Curse) 

 

found a place within the 
global economy to perform 
lower and then higher value 
add activities (give one eg) 

o Hence as upward transition 
zones according to the core-
periphery model, the 
connectedness with the core 
enabled devt in these areas. In 
fact the trickle-down effect for 
many of these NIEs occurred 
within a span of 40-50 years. 

o Also seen in the case of 
NIEs that used EI to 
develop themselves (e.g. 
Malaysia)  
 

o This was also seen at the 
national scale for some 
countries as development from 
core areas spilled over to the 
next proximate areas (e.g. 
Brazil or China – give one 
e.g.)    

o Brazil: Industrial triangle 
of Rio, SP and Belo 
Horizonte as the core in 
the SE of Brazil; benefits 
spillover to the centre-
west  

Hence, application? 

 Dependency theory today helps us understand the state of the less developed LDCs with 
one explanation based on dependency on the core   

 However, for some areas, growth has been appropriately channeled towards economic 
growth.   

 

Its 
assumptions 
 

o The theory states that success of the 
advanced industrial economies does 
not serve as a model for the currently 
developing economies.  

o This can be seen in the case of 

o While, the path maybe slightly 
varied, the end goal of being 
part of the global economy is the 
same.  

o Hence, once again the success 
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exploitative r/ships set up by IOs in the 
name of monetary aid. Contrary to the 
aims of International Monetary Fund 
and the World Bank, greater integration 
into the global economy is not 
necessarily a good choice for poor 
countries – discuss the issue of 
conditionality imposed (any e.g.)  

o E.g. IMF policies forcing trade 
liberalization on a developing 
country where industries are not 
strong enough can actually 
cause more harm. Local 
industries could not compete, 
and rising interest rates made 
job creation virtually impossible. 

o For instance, when the IMF 
intervened in Kenya in the 
1990s, they made the Central 
bank remove controls over flows 
of capital. The consensus was 
that this decision made it easier 
for corrupt politicians to transfer 
money out of the economy 
(known as the Goldenberg 
scandal). Critics argue this is 
another example of how the IMF 
failed to understand the 
dynamics of the country that 
they were dealing with – 
insisting on blanket reforms. 

 

of NIEs from the 60s -90s have 
become inspiration for many 
LDCs to follow suit  

 
 
o Furthermore, the inter-

connectedness of the global 
economy no longer makes 
dependent LDCs completely 
voiceless. Within global 
economy, the importance of 
LDCs as primary commodity 
producers and lower value-
added manfg and serve 
producers have also become 
important  

o Give e.g. of any GPN of 
any TNCs – show how 
global locations for 
production and sales 
despite being DCs and 
LDCs are highly 
integrated 

Hence, application? 
o Dependency theory remains limited in not offering a viable alternative to dependent LDCs 
o The interconnectedness and extensive spread of the global economy strongly binds together 

dependent LDCs and dominant DCs together  
o However, it must also be noted that there is now an increasing voice for LDCs within 

international platforms as well  
 

What the 
theory 
claims leads 
to devt  
 

 Dependent states should attempt to 
pursue policies of self-reliance. The 
best position to take, as suggested by 
the Dependency theory is a policy of 
controlled and pragmatic interactions 
with the world economy: poor countries 
should only endorse interactions on 
terms that promise to improve the 
economic and social welfare 

 E.g. Asian NIEs – highly state-
controlled; state-curated involvement in 
the global economy   (give any eg – 
Taiwan, S’pore of how govt 
controlled devt; here the focus is on 
govt actions; some of which is not 
even ‘capitalist’ or ‘democratic’ in 
nature – e.g. banning labour unions, 
having protectionist policies) (other 

Some of these ideas can be 
illustrated to show that dependency 
is not the only explanation; but 
rather other factors influencing devt 
also exist  

 Alternative forms of devt – via 
aid from IOs 

 Need to consider sustainable 
development 

 Physical factors that limit extend 
of devt (e.g. Maldives – need to 
invest in CC adaptation, Brazil’s 
N/NE with Amazon rainforest)  
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egs – Malaysia – protectionist 
policies to encourage their home-
grown automobile sector)  

 While the theory doesn’t look at more 
localized scale, the idea of self-reliance 
has been applied for several localized 
bottom-up approach to achieve 
specific devt goals (give one eg)  

 
Conclusion  

 Dependency theory remains crucial in helping us understand the uneven devt at a global scale. Its 
explanation based on dependent and dominant relationship is definitely important to understand the 
plight of global trade and position of many LDCs  

o Dependency explanation helped us understand the global uneven balance of trade  
o Key ideas of self-reliance and role of state have been used extensively to explain how 

other crucial stakeholders are important to enable devt    

 However, the theory alone is not able to explain everything about current state of devt  
o On a national scale – where dependent LDCs have shown tremendous progress over time 

due to their involvement in the global economy  
o On a local scale – physical factors also explain the under-devt of certain locations; rather 

than dependency explanation  
 

4 (a) Explain how countries at low levels of development may not benefit in being 
resource-rich.  

 
[12] 

Introduction 

 What is being resource-rich (r-r)? Presence of extractive industries (EI)… 

 Some LDCs which are r-r 

 How they may not benefit from being r-r  
o Economic processes associated with EI that limit benefit   

 World trade in primary commodity – fluctuating prices  
 Limited labour advantages due to use of specialist expat labour and the use of highly 

mechanized production techniques  
 Economic leakage due to repatriation of profits  

o Political outcomes due to dominance of EI that limit benefit  
 Increasing chances of corruption and conflicts 

o Negative social and environment impacts that may outweigh the benefits  
 Income disparity and social woes in the countries  
 Labour exploitation and safety  
 Environmental degradation  and depletion of resource   

 
Main body //s 

Factor  Category  Explanation with ref to context; and possible eg/s to illustrate  

Fluctuating world 
prices  

Economic  Primary commodity prices based on world trade are often 
fluctuating and hence reliance on these for govt revenue 
becomes risky for LDC govts  

 Context   For some LDCs, they are heavily reliant on primary 
commodity; including natural resources for their revenue   

 E.g.  Nigeria’s dependence on oil, measured by oil exports as a 
percentage of total national exports or by oil rents as a % of 
overall govt revenue, has been extremely high. This has 
intensified vulnerability to the volatility of the global oil price.  

 Simultaneous to the increase in oil production, the export of 
agricultural products began to decline. While agricultural products 
constituted approximately 80% of total national exports in 1960, 
already in 1976 they accounted for only 4%. This devt was 
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accompanied by a surge in food imports to meet the needs of the 
locals in Nigeria 
 

 E.g.  LDC govts in countries that are r-r- over-borrow because 
they have improved credit-worthiness when revenues are high. 
During the 1970’s when oil prices were high, resource rich 
countries used them as collateral for debt but during the 1980’s 
commodity prices fell significantly. This led to debt crises when 
revenues declined in Mexico, Nigeria and Venezuela in the 
1980s.  

 

Limited labour 
advantages  

Economic   Nature of most EIs – technology-intensive and rely on skilled 
labour to handle the specialized machinery needed for EI  

 Context  In LDCs, limited supply of very specialized skilled 
labour. Hence local labour is used for lower value added work  

 Hence limited transfer of skills, value-add  

 E.g.  Widespread unemployment in Nigeria. The oil industry is 
generally very capital intensive but not labour intensive. In Nigeria 
this structural problem is particularly pronounced, as oil is hardly 
processed within the country but rather immediately exported 
upon extraction. Despite the contribution to GDP, the entire oil 
industry in the country is said to employ only about 35,000 
people, directly and indirectly. As a result, unemployment 
particularly youth unemployment is extremely high in the Niger 
Delta, markedly higher than in the rest of the country. 
 

Economic 
leakage due to 
repatriation of 
profits  
 

Economic   Limited capture of benefits by LDC as most of the profits are 
repatriated back to home economy of TNCs that are 
extracting the resource. In some cases, only a small share of 
the production value of the resource stays in the host LDC. One 
explanation is that many fiscal regimes (i.e. taxation rules about 
how to split the profits between companies and governments) fail 
to compensate the state and communities for depleting their 
resources and related environmental damage or loss of livelihood.  

 Context  These bad deals can happen when LDC govts  are so 
eager to encourage resource extraction that they lower the rates 
for taxes and royalties without understanding the true value of 
their resources. 

 E.g.  In Nigeria, the % of oil revenues refunded to the producing 
regions was progressively reduced from 50% in 1970 to 20% 
between 1975 and 1979 and down to only 3% between 1992 and 
1999. This is mainly due to a high degree of leakage resulting in 
either the repatriation of profits to foreign countries. 
 

Increased risk of 
corruption and 
conflict  
 

Political  
 

 Reliance on natural resources, particularly oil revenue, has made 
it more likely for govts to become or remain authoritarian over the 
past 30 years. This is due to the sources of revenue for the 
country. When countries collect large revenues from natural 
resources, they are less dependent on levying taxes on citizens, 
and thus citizens feel less invested in the national budget. In 
contrast, the government budget is derived from resource 
revenue. With this in mind, the views and needs of citizens 
become less important than the views and needs of extractive 
industries. 

 

 Context  In many LDCs that are r-r, such authoritative govts 
own and control the resource.  
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 E.g.  President Obiang sells two-thirds of Equatorial Guinea’s 
oil to U.S. corporations like ExxonMobil and Hess, and has 
recently spent $55 million of these petro-dollars adding a sixth 
private jet to his fleet. He used his country’s remarkable oil 
windfall to consolidate his personal power. 

 

Stemming from 
corruption, large 
income disparity; 
social problems  
 

Social  
 

 With increased control of resources by a smaller % of 
residents, many people within these LDCs do not benefit 
from the export earnings from EI. 

 Context   For some LDCs, growing population and corrupt 
politicians make the reliance of resources worse.   

 E.g.  Because of the huge influx of oil money, Equatorial 
Guinea now has the fourth-highest average income in the world; 
15% higher than the per capita income of the United States. Yet 
almost all the income is at the top. Despite having a per capita 
income higher than the USA, raw sewage runs through the streets 
of the country’s capital, three-quarters of the country’s people are 
malnourished, and the majority of its citizens survive on less than 
what one could buy in the United States with $1 a day. The 
proportion of government spending dedicated to health and 
education in Equatorial Guinea falls well below the regional 
average. Rather than benefiting the people, vast sums of the 
country's oil revenues have gone to personal purchases for 
President Obiang.  
 

 Envirt  
 

 Even when economic gains are somewhat materials, 
environmental damage in the long run may diminish 
whatever benefits derived from EI.  

 Context  LDC govt do not have rigid environmental legislation 
that control the rate of extraction. Mostly this is due to the need to 
consolidate their comparative advantage.  

 However, over extraction and/or pollutive extraction methods can 
cause immediate and long term damage to the fragile ecosystems 
that these EI are based on.  

 E.g.  Due to the lack of sustainable management on the part of 
the multi-national oil companies (ROLE OF TNCS) on the one 
hand and the Nigerian state (STATE) on the other, oil production 
is causing severe environmental damage in the Niger Delta. Oil 
spills have led to the contamination of water resources, the 
destruction of farmland, and the dispersion of toxic materials. 

 
Conclusion  

 While EIs have the potential to bring in immese export earnings, LDCs that are r-r- may not benefit 
from these due to several reasons stemming from economic to political to social and environment.  

 Economically, profit repatriation and limited labour benefits become crucial concerns especially when 
EI is dominated by TNCs.  

 Similarly, when corrupt govts do not effectively used whatever revenue that does remain in the 
country, even less benefits spillover to the majority of people.  

 In addition, social and environmental degradation from EI create long term problems for these LDCs 
who need to channel more of their already limited funds to address these.  

 
 
 
 
4(b) ‘There is more success in using water conservation to manage water scarcity 

compared to other strategies.’ How far do you agree with this statement? [20] 
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Areas to explore   

 What is water scarcity (WS)?  

 Types of strategies to manage water scarcity (WS) – demand-driven vs supply-driven – depending on 
the causes of WS  
 

 What does ‘success in managing water scarcity’ entail? Assessment criteria should consider  the 
following ideas 

o A) To effectively manage WS, strategies must address the reason/s behind the WS which 
stems from the imbalance from dd and ss  hence should target both dd and ss  

o B) To effectively manage WS, chosen strategy must also be successfully implemented by the 
govt (factors controlling success – govt planning and $)    

o C) To effectively manage WS, chosen strategy must also be well-received by the people 
(factors controlling success – social receptiveness of people)     

 

 Possible syn links  
o Theme 3.1 : Needs of the urban poor (water needs)   
o Theme 3.2: Pluvial flood (no-regrets initiative)  
o Theme 1.2: Flooding, Deforestation  

 

Strategy  Explanation and eg 

Water 
conservation – 
using 
campaigns  

- Obj of strategy : Conserving use of water in order to reduce demand 
through campaigns to promote lower usage  

- Successful e.g. - Zaragoza, Spain, which instituted its Water Saving City 
project in 1997 with a goal of reducing domestic water use by 1 million cubic 
meters per year. The net effect has been a “water scarcity impact” of 1.176 
cubic meters of water per year, according Water 2030. This is a per capita 
water use reduction of roughly 51 liters, down from 150 liters a day in 1997 
to 99 liters a day in 2012, despite a 12 percent population increase. 

o Somewhat successful e.g. - Singapore’s demand side mgt includes 
wide ranging water conservation initiatives, including education 
programmes, have been effective in encouraging individuals and 
industry to use water wisely, and have seen per capita domestic 
water consumption decrease from 176 litres per day in 1976, to 165 
litres per day in 2003, and 152 litres per day today; the target for 
2030 is 140 litres per day.  
 

- When will it be more successful?  
o When WS is demand-driven  in the case of water-abundant 

tropical areas like Singapore, our rising affluence has led to 
increasing demand for water. A typical situation in the case of the 
most DCs  

o Hence, increasing supply alone would further incease demand 
o Thus, in such cases, conservation strategies are crucial. 

Conservation is key to sustaining the supply-demand balance, 
especially in areas expected to have continued population growth 
and/or consumption. 

- And when will it be less successful?  
o Socio-economic factor: People are not receptive to the campaigns; 

esply in the case of DCs like Singapore where some people may 
think in more hedonistic ways; have a more consumerist lifestyle 
(e.g. supply of water readily available with an affordable cost; either 
directly supplied or purchased in shops). Furthermore, campaigns 
alone may not be effective in reducing demand.  
 

Water 
conservation – 
using economic 

- Obj of strategy : Conserving use of water in order to reduce demand 
through economic disincentives  

- Successful e.g. - In Singapore, concurrent to the diversification and 

http://www.waterscarcitysolutions.org/
http://www.waterscarcitysolutions.org/
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disincentives  expansion of water sources, PUB has put in place well-thought out and 
comprehensive demand management policies that included the 
following: 

- tariff on the domestic consumption and non-domestic consumption - 
effective from 1 July 2000, domestic consumption of up to 40 m3/month and 
non-domestic uses were increased to a uniform rate of S$1.17/m3. For 
domestic consumption above 40 m3/month, the tariff became S$1.40/m3, 
which is higher than for non-domestic consumption. The earlier cheaper 
block rates for the first 40 m3 of domestic consumption was eliminated 

- the Water Conservation Tax (WCT), levied by the Government to reinforce 
the water conservation message. Effective 1 July 2000, WCT was increased 
to 30% of the tariff for the first 40 m3 for domestic consumers and all 
consumption for non-domestic consumers. However, domestic consumers 
pay 45% WCT when their water consumption exceeds 40 m3/month. In 
other words, there is now a financial disincentive for higher water 
consumption by households. 

- the Water-Borne Fee (WBF), a statutory charge prescribed to offset the 
cost of treating used water and for the maintenance and extension of the 
public sewerage system. Effective 1 July 2000, WBF was increased to 
S$0.30/m3 for all domestic consumption. 

 
- When will it be more successful?  

o Again when WS is demand-driven  in the case of water-abundant 
tropical areas like Singapore, our rising affluence has led to 
increasing demand for water. A typical situation in the case of the 
most DCs.  

o E.g. in the case of China, increasing consumption of water led govt 
privatizing water to curb the increasing demand. Prior to 1979 and 
under the old command economy, public utilities, including the 
supply of water, were all run by State Owned Enterprises (SOEs). 
Services were supplied as a public good. Hence water rates were 
very low and water departments had to be subsidized by the central 
authority. 

o Central govt decided to drop the old principle of treating water as a 
public good and began a new strategy of supplying water on a 
commercial basis.  

o It put in place a new policy on water rates and insisted that state run 
water companies operate at a profit. To convince the public, the 
party propaganda blamed the failure in water supply both on treating 
water as a public good and, in particular, household’s failure in 
saving water. The municipal govts helped to establish huge water 
companies or public utility companies through regional merges, who 
then provided water on a commercial basis.   

 
- And when will it be less successful?  

o Socio-economic factor: However, conservation is frequently 
criticized in the environmental media for being ineffective, especially 
in the absence of meaningful water management policy and low 
water prices. For instance, even when taxed heavily or charged 
higher for domestic consumption of water, if there are ready supply 
of water with an affordable cost that can be purchased in shops, 
then conservation efforts may not meet their overall objectives 
(cheaper alternatives)  

o Socio-economic factor: When privatized, water then becomes too 
costly a commodity for middle and lower income groups to afford.  

o E.g.  In China: The average water rates in 35 cities increased 8 
fold increase in 15 years. In Beijing the hike has been more 
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dramatic; between 1989 and 2003 water rates were raised 9 times, 
from 0.12 RMB to 2.9 RMB, a 23 fold increase. Water bills account 
for 2.5% of monthly household income, water is deemed to be 
unaffordable and hence the necessity to conserve water. While 
achieving the aim of conservation, this came at a concern of 
whether a basic need was deprived for these urban residents.  
(Syn Link Th 3.1 Urban needs)  

 

Increasing 
water storage - 
Supply-based 
strategies  

- Such as building dams 
- Obj of strategy : Control supply of water by tapping on existing bodies of 

water; with the aim of increasing water supply especially during periods of 
low rainfall  

- Successful e.g. – Marina Barrier Program in Sg, Aswan Dam in Egypt    
 

- When will it be more successful?  
o Again when WS is supply-driven  while water-abundant, Sg has small 

catchment area. Hence reliance on water from external sources like 
Malaysia. Thus in order to enhance water security, the 4 National Taps 
approach was augmented. To develop the Marina catchment into a water 
catchment the Marina Barrage, which is a tidal barrier 350m wide located 
at the southern tip of Singapore, will keep seawater out of the Marina 
Basin. A new reservoir with a body of water with a surface area of 240 
hectares located in the urban area is under construction and will be 
completed in 2007. The concept is that through natural flushing from 
monsoons over time the saline water originally in the Basin will be 
gradually displaced and turned into a body of freshwater. This body of 
freshwater will augment the local sources from water catchments, which 
is the first of the four National Taps. The resulting body of freshwater 
would then serve as a reservoir to boost Singapore’s water supply. The 
Marina catchment is the largest water catchment in Singapore. This 
programme spans an area of 10,000 hectares or one-sixth the size of 
Singapore.  

 
- Social and environmental factors: Furthermore, the Barrage had multiple 

functions (no-regrets initiative)- Because the barrage would allow the water 
level in the basin to be maintained, it would also help to control pluvial 
flooding of low-lying areas in the city centre, an occasional occurrence when 
heavy rains coincide with high tides. Furthermore, it was also part of efforts 
to adapt to long term impacts of sea level rise. On a social front, it was also 
developed to be a place for recreation; part of efforts to enhance UL of the 
city.  (Syn Link Th 3.1 CC, 3.2 UL and pluvial floods)  

 
- And when will it be less successful?  

o Socio-economic factor: Dams to address water scarcity can be 
potentially expensive projects for some LDCs.  

o Environmental factor: Scale of the dams area too large that they 
cause environmental problems affecting QQT for downstream 
locations  

o Political factor: When such dams are built on Transboundary 
Rivers, there can be potential geopolitical hydro-conflicts.  E.g.  
River Jordon and the Arab-Israeli Six-Day War in 1967 due to the 
intended Unity Dam proposed by the Arab states and construction of 
the National Water Carrier by Israel  

 

‘Re-using’ non-
traditional 
sources of 

- Such as desalination, greywater, NEWater (choose one)  
- Obj of strategy : ‘Re-using’ non-traditional sources of water to boost 

existing supply of water  



19 
 

© ACJC 2019/ JC2 H2 Geography Preliminary Examinations – Paper 1 

water - Supply-
based 
strategies  

 
- Desalination - An increasingly popular solution to fresh water scarcity is 

treating saline or brackish water sources through a process known 
as desalination or desalinization. Many nations are increasing their 
investments in desalination with a goal of having new, more reliable water 
sources to meet explosive, growing demand.  

- Successful e.g. –These include the United Arab Emirates, nations with 
limited available water supplies such as Cyprus, and water-stressed areas 
of the United States. There are an estimated 16,000 desalination plants in 
operation, the largest of which are located in Saudi Arabia, the United Arab 
Emirates, and Israel. 
 

- When will it be more successful?  
o Again, coming from the perspective of managing water scarcity by 

balancing both demand and supply, in some areas with physical 
scarcity, increasing the supply of water is a must. Hence many arid 
regions have invested much into desalination as well as technology 
to create other sources of water  

o E.g.  In the United Arab Emirates, for example, water demand is 
expected to double between 2011 and 2020. Most of that demand is 
being filled through desalination, with roughly US$3.27 billion spent 
annually for desalination.  
 

- And when will it be less successful?  
o Socio-economic factor: However, conservation is frequently 

criticized in the environmental media for being ineffective, especially 
in the absence of meaningful water management policy and low 
water prices. For instance, even when taxed heavily or charged 
higher for domestic consumption of water, if there are ready supply 
of water with an affordable cost that can be purchased in shops, 
then conservation efforts may not meet their overall objectives 
(cheaper alternatives)  

o Socio-economic factor: A very costly strategy that many not be 
within the reach of many LDCs   

o Environmental factor: Unfortunately, desalination relies heavily on 
power-hungry, fixed facilities. It is estimated that seawater 
desalination requires about 10 times more energy than is needed for 
pumping well water – expensive strategy as it is energy-
intensive. Hence use of carbon-rich energy fuels will further add to 
global emissions and CC (Syn link Th 3.1 CC)  
 

Conclusion  
o Water scarcity has a result of the imbalance between dd and ss – hence managing the scarcity must 

consider both dd-drive and ss-driven strategies  
o Conservation is a crucial dd-driven strategy  

o Ultimate success depends on behavior of people 
o This can be more immediately addressed with economic disincentives to persuade the 

conservation of water as opposed to using campaigns to promote the intended outcome  
o More importantly, alongside conservation, ss strategies must also be considered especially when the 

supply of water is already limited (as seen in the cases of physical water scarcity)  
o Ss-driven strategies require more financial investments; in developing necessary 

infrastructure like dams or technology to reuse water   
o Furthermore, some of these strategy do have other undesirable outcomes which must be 

weighed out to consider long term sustainability of the strategies. 
 
 
 

https://www.rwlwater.com/desalination/
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Section C – Sustainable Development 

 Answer 
5(a) Compare the causes of climate change between countries at high and low levels of development. 

[12] 
  

Indicative content 
Countries at high levels of development differ from countries at low levels of development only in a 
selected number of ways in terms of causes of climate change.  The main cause of climate change in 
countries at high levels of development tend to be that of urbanization and industrialization.  In the 
case of countries at low levels of development, there is a range of causes, depending on the stage of 
economic development of that particular low-level of development country.  For Brazil, which is a 
developing country, while industrialization does contribute to greenhouse gases, the prolonged 
period of deforestation of the tropical rainforest leads to the loss of the carbon sink.   For a location 
like Laos or Cameroon, the predominant cause would be the change of land use resulting in the loss 
of the tropical forest, while industrialization would not be the most significant.   
 
The processes greenhouse effect and enhanced greenhouse effect would be discussed show the role 
played by the addition of greenhouse gases and how this can contribute to climate change.   

 
The greenhouse effect: 
The greenhouse effect is relatively simple. When energy from the sun reaches the surface of the 
Earth (insolation /shortwave radiation), some of its energy is  

 reflected back toward space unchanged (reflected shortwave radiation) from clouds and ground 
surfaces, and  

 absorbed by the surface (or objects on the surface) and a small component by the atmosphere,  

 The energy absorbed by the ground surface and the atmosphere is subsequently re-emitted 
largely as longwave / terrestrial radiation. 

 Some component of this longwave radiation travels directly into space, leaving the Earth,  

 but a fair proportion of this is re-absorbed by water vapour, carbon dioxide, and other 
greenhouse gases in the atmosphere.  This heats the atmosphere which in turn re-radiates 
longwave radiation in all directions.  

 Some of it is re-radiated back towards the Earth’s surface.  These re-absorption and re-emission 
are the processes that form the greenhouse effect.  

 
The enhanced greenhouse effect: 

 Over the past 250 years, humans have been artificially raising the concentration of GHGs in the 
atmosphere.  The burning of coal, oil, and natural gas, as well as deforestation and various 
agricultural and industrial practices, are altering the composition of the atmosphere. These 
human activities have led to increased atmospheric concentrations of a number of GHGs, 
including carbon dioxide, methane, nitrous oxide, chlorofluorocarbons, and ozone in the lower 
part of the atmosphere.   The increase of GHGs is at a far greater rate than would occur through 
natural processes and thus their concentrations are increasing. 

 The increased concentration of GHGs in the atmosphere enhances the absorption and emission 
of longwave radiation.   

 The altitude from which the Earth’s radiation is effectively emitted into space is becoming higher 
with increasing concentration of GHGs. Because temperature is lower at higher altitudes, less 
energy is emitted, causing a positive radiative forcing.   

 
The activities and the related processes releases greenhouse gases include industrial activities, 
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combustion of fossil fuels, deforestation, land-use change, selected agricultural activities.  Some brief 
data on the extent of contribution from the different anthropogenic activities should be included.  
For example, the use of fossil fuel currently accounts for 80 to 85% of the carbon dioxide being 
added to the atmosphere. Deforestation accounts for about 20% of the CO2 added to the 
atmosphere each year from human activities.  The data on how much selected GHGs has increased 
since the 1750s should be included as well (See Table 1). 
 

 
Levels marked using H2 generic level descriptors for 12m SEQ sub-part (a) 
 
Examiner’s Comments: 
 

 Need to make a distinction between DCs and LDCs causes, and not to lump them together. There 
were candidates who discussed DCs and LDCs in the same factor, and this resulted in messy 
organization of the question which hampered understanding of the overall flow of the answer. 

 Candidates tend to leap straight into the discussion on the causes of climate change without 
explaining how those activities can lead to climate change (e.g. burning of fossil fuels leads to 
climate change, but do not explain how that act leads to climate change). This resulted in loss of 
credit for many candidates due to incomplete explanation and links. 

 Candidates need to make the distinction between greenhouse effect and enhanced greenhouse 
effect, as both terms stand for different ideas and outcomes. 

 There were a few candidates who did not manage to define DCs and LDCs clearly, and brought in 
other terms such as NIEs into the mix, which resulted in their argument becoming convoluted 
due to a lack of distinction between countries. There were also candidates who classified DCs and 
LDCs erroneously, which resulted in a loss of credit.  

 Majority of candidates tried to provide case studies and examples, but tended to be overly 
generic and not place-specific enough to make sense to the explanation (e.g. DCs in Europe gave 
off XXX amount of Carbon). Candidates need to be mindful to be more specific of their examples 
provided. 

 
 
 
 
 
 
 
 
 
 

Greenhouse Gas Concentration1750 Concentration Percent Change Natural and Anthropogenic Sources 

Carbon Dioxide 278 ppm 413.86 ppm  
23 Jan 2019 

48.8% Organic decay; Forest fires; Volcanoes; Burning 
fossil fuels; Deforestation; Land-use change 

Methane 700 ppb 1860.2 ppb 
Sept 2018 

166.7% Wetlands; Organic decay; Termites; Natural gas 
& oil extraction; Biomass burning; Rice 
cultivation; Cattle; Refuse landfills 

Nitrous Oxide 270 ppb 333.15 ppb 
Dec 2018 

23.4% Forests; Grasslands; Oceans; Soils; Soil 
cultivation; Fertilizers; Biomass burning; Burning 
of fossil fuels 

Chlorofluorocarbons 
(CFCs) 

0 880 ppt 
(2003 data) 

Not Applicable Refrigerators; Aerosol spray propellants; 
Cleaning solvents 

Tropospheric Ozone 237 ppb 337 ppb 42% 
Global levels have generally 

decreased in the 
stratosphere and increased 

near the Earth's surface 

Created naturally by the action of sunlight on 
molecular oxygen and artificially through 
photochemical smog production 
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5(b) Assess the effectiveness of strategies used to manage climate change. [20] 
 Indicative content 

Assessment of the effectiveness of strategies should consider the extent of success of both 
adaptation and mitigation strategies in managing the issue of climate change. Candidates should 
discuss the extent of effectiveness or failure of selected strategies in the context of examples of 
countries or regions where the strategies have been adopted. 
 
Examples of adaptation strategies could include those that manage rising sea levels, changes to 
rainfall, flooding, water availability, and possible supporting examples that could be used include 
Maldives, Mauritius, Singapore, Bangladesh, Denmark, Netherlands, Venice, Italy;  
 
Some mitigation strategies that candidates could use include the role of transborder cooperation 
and agreement, egs. Kyoto Protocol, Copenhagen Accord, the Paris Agreement and the related 
mechanisms like Carbon pricing,  trade and credit, carbon tax, Clean Development Mechanism and 
Joint Implementation (JI), REDD+, and the variety of alternative fuel to fossil fuel which goes directly 
to cut the main source of excessive GHGs.  
 
Candidates could suggest that both adaptation and mitigation strategies are crucial and complement 
each other when countries and the world attempt to manage the issue and the impacts of climate 
change.  Candidates should also recognize that adaptation strategies tend to be more effective in 
deal with existing and future impacts of climate change, while mitigation efforts especially in cutting 
down and slowing down the rate of increase of global GHGs is currently deemed as very inadequate 
with many scientists ringing the alarm bells that there is a great possibility of runaway global 
warming and climate change. 
 
A higher level response could apply a set of criteria or criterion consistently to evaluate different 
strategies.  Another approach could be to consider what had been achieved given the challenges 
specific to the content. 
 
Possible links to other topics include flood management strategies, water scarcity, transboundary 
sources of water supply, and tropical deforestation (Topic 1.2)  
 
Examiner’s comments:  

 Question was rather well attempted, with only a handful of candidates who did not manage to 
complete the question either due to lack of time or did not comprehend question requirements. 

 Majority of candidates were able to hit L3, as they provided a balanced argument of different 
factors. Candidates were able to either classify strategies according to international or regional 
and even national, and were able to share on how the strategies are effective or not. The 
evaluative component of the different strategies was rather well attempted by most candidates. 

 Candidates were able to provide examples and case studies to support their claims, and the use 
of examples was poignant in proving their point and driving their arguments forward. 

 However, there was only a few candidates who managed to make synoptic links to other topics, 
and this resulted in the rest of the candidates being stuck at L3 or a low L4, unable to move up in 
their scores. Candidates should be more mindful to make an attempt at synoptic links for future 
20m essays. 

 Organization of essays remains a problem for majority of candidates, as the lack of organization 
of the factors in their essay resulted in them being unable to have a coherent argument, causing 
a loss in credit. 

 
 



23 
 

© ACJC 2019/ JC2 H2 Geography Preliminary Examinations – Paper 1 

6(a) Explain the factors contributing to the occurrence of pluvial floods in cities at 
low levels of development.  [12] 

 
Introduction 

 What is pluvial flood (PF) 

 Some egs  

 Factors causing it in LDC cities  
o Primary factors  

 Physical factors: Climate and climate change, geographical location of city 
o Intensifying factors  

 Human factors: limited infrastructural capacity due to ineffective planning and/or 
inefficiencies of the govt  

 Human factors: inefficient infrastructure due to clogged drains  
Main body //s 

Factor  Role  Explanation with ref to context; and possible eg/s to illustrate  

Climate  Physical 
factor; 
Primary 
factor 

 Rainfall could be intense and/or prolonged; leading to PF. This is 
usually associated with short-duration storms (of up to three hours) 
and with rainfalls > 20–25 mm/hour. It can also occur following lower 
intensity rainfalls (~ 10 mm/hour) over longer periods, especially if the 
ground surface is impermeable as in the case of cities with increasing 
concretized land surface  

 Context   Regardless of status of development; dependent on the 
geographical location of the city  

 E.g.  Flooding hazards caused by heavy rainfall in Shanghai have 
been reported extensively in the last 15 years. Shanghai is in the East 
Asia monsoon area and frequently experiences torrential rains.  

o Made worse with geology (another physical factor)   
Shanghai is sensitive to flooding hazards due to low-lying 
ground caused by land subsidence.  Shanghai sank by as 
much as 2.6 metres between 1921 and 1965, and in 2002 alone 
sank by 10.22mm. 

 

 E.g.  Even in arid cities, although average rainfall is very low, the 
occasional rainstorms can generate flash floods that damage properties 
and result in loss of lives. Khartoum in Sudan has a BWh / hot desert 
type of climate. Annual rainfall is very low (162mm), but there can be 
the occasional intense storm.  The city underwent two extreme pluvial 
flash floods, one in 2013 and another in 2014.  The worst flash flood for 
Khartoum was in 1988.  The total annual rainfall in 1988 reached 
785.5mm. Similarly the case for Jeddah and Al Riyadh (cities in Saudi 
Arabia, a country with higher level of devt).  
 

Climate 
change  

Physical 
factor; 
Primary 
factor 

 Climate change has led to increasing intensity and frequency of 
rainfall for some areas   

 Context   Regardless of status of development; dependent on the 
geographical location of the city  

 E.g.  Mexico City: Annual rainfall has increased from 600 mm to over 
900 mm through the 20th century.  Consequently, the annual incidence 
of flash flooding due to heavy rainfall has increased from one to two 
annual flood events to six or seven flood events.  It is expected that the 
incidence of flash flooding will continue to rise in the future due to the 
increased frequency of heavy precipitation associated with climate 
change and variability. 

 

Poor govt 
planning 

Political 
factor; 

 PF occurs not simply due to increased precipitation; but rather 



24 
 

© ACJC 2019/ JC2 H2 Geography Preliminary Examinations – Paper 1 

that leads 
to limited 
drainage 
capacity  
 

Secondary 
factor 

due to the limited capacity of existing infrastructure. The latter 
could be due to contributing circumstances in many LDC cities.  

 Context   LDC cities have the following circumstances that lead to 
the reduced capacity of drainage systems which in turn lead to PF  

 A. Urban processes: Rapid urbanisation that leads to increase 
people; especially in the fringes of the city. Such sprawling cities 
with haphazard devt make it difficult to plan for effective drainage 
mgt system  

 B. Economic processes: Limited capital availability together with a 
host of brown agenda issues limits the amount of capital available 
to develop effective drainage system 

 C. Political challenges: Furthermore corruption and other political 
challenges reduced investments into such social infrastructure  

 

 E.g.  (for A) Mexico City in Mexico has a population of around 19.5 
million and is one of the largest and most densely populated urban 
areas in the world. High percentage of the population live in informal 
settlements that are vulnerable to flooding and landslides 
 

 E.g.  (for B) Khartoum City Centre in Sudan has a sewer system 
having a capacity of 24,000 sq. m covering 42% of 6.5 sq. km area.  A 
30 mm rainfall event would exceed the capacity of the city’s sewer 
system by 4 times, leading to PF (limited capacity).  For both the 2013 
and 2014 flash floods, rainfall volume and the runoff generated 
exceeded the capacity of the city’s sewage.  The wet season for 
Khartoum is July and August.  The rainfall on 30 July 2014 was 43 mm.  

 The flood risk here is made worse as there was poor land use 
planning resulting in the siting of settlements and infrastructure in 
natural valleys, for example, the Soba and the Green valleys.  In fact, 
80% of the urban and agricultural schemes are within the flood-prone 
zone. 

 

Insufficient 
financial 
capacity to 
build 
enough 
infras  
 

Economic 
factor; 
Secondary 
factor 

Sprawling 
cities also 
become a 
challenge 
for LDC 
govt as 
they are 
unable to 
build 
adequate 
infras to 
keep up 
with the 
urban 
growth  

Urban 
process; 
Secondary 
factor 

Despite 
the 
presence 
of infras, 
some of 
these 
function 
below 
their 
capacity 
due to 
clogged 
drains.  

Social 
factor; 
Secondary 
factor  

 PF occurs also when drains function below their supposed due to 
clogged drains   

 Context   LDC cities have the following circumstances that lead to 
clogging of drains which in turn lead to PF  

 Economic processes: Rapid urban and industrial development that 
create surface debris which end up in drains  

 Social processes: with rising affluence, many LDC cities see an 
increase in domestic wastes. Often these are not properly 
disposed and end up in rivers and drains.  

 E.g.  Bangkok: Despite several long and short term hard 
engineering efforts to manage PF, the 2011 flood was not averted.   
This is because an assortment of trash is often found clogging the 
drainage. This can even include mattresses and various furniture items. 
Public education on the handling of refuse had to be implemented as a 
preventive measure for future floods. The success however, depends 
on whether people are receptive to these campaigns.  

 

 
Conclusion  

 Primary factors leading to PF – physical factors like climate and climate change and geological 
conditions  

 Intensifying factors in many LDC cities – human factors associated with urban development as well as 
govt factors  
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6(b) Assess the effectiveness of strategies used to mitigate the effects of 
pluvial floods.  [20] 

 
Areas to explore   
o Effects of pluvial flood?  
o What is the idea of ‘mitigate’? reduce the impacts…. By either (i) reducing the occurrence and 

intensity of flood OR (ii) preparing ahead and protecting against the effects,  OR (iii) dealing with the 
effects after occurrence  

o What are strategies used to mitigate pluvial floods? Assessment of these strategies  
 Assessment should consider some of the following 

 Direct impact of strategy on pl floods  
o Any reduction in flood occurrence? Flood intensity? 
o Minimising the impacts of floods on urban dwellers  

 Indirect impact of strategy on urban environment   
o Effect on urban liveability  
o Sustainability of strategy 

 Factors affecting effectiveness  
o Govt efficiency 
o Cost of strategy to urban govt, to urban dwellers  
o Receptiveness of people  
o Phase of urban development and associated processes  

 
o Possible syn links  

 Theme 1.2 : Reasons for flooding and hence effectiveness of solutions attempted  
 Theme 2.1: Measuring effectiveness using development indicators such as MDG (Goal 7)  
 Theme 3.1: Effectiveness of the strategies based on essential needs of the world’s poor   

 

 Following ideas must be brought out in the answer  
o Managing PF is crucial as the environmental hazard as severe implication of UL of the city as 

safety and living comfort are affected.  
o Overall, a holistic flooding mgt approach is needed; rather than just to look at only flood-prone 

areas or certain stakeholders  
o There is a need for both hard and soft engineering approaches in managing these effects.  
o Success of mgt strategies are very much dependent on govt, capital availability, receptiveness 

of urban residents and urban processes that continue to re-shape the city  
 

 Key ideas with case studies  (Details – Lt 10C) 

 What was done?  Evaluate  

Singapore 
(DC city)  
 
 

 A holistic storm water 
management strategy that dealt 
with source of flooding (i.e. 
where rainwater fall), pathways 
(i.e. drains, canals, rivers) and 
receptors (i.e. possible areas 
where flood water may flow to 
such as roads, buildings and 
basement)  Syn Link Theme 
1.2 – Factors affecting Floods 
 

 Holistic mgt focused on various 
scales of intervention involving 
both structural and non-structural 
approaches  

o Urban scale 
o Community scale  
o Building scale 

 Students must be able to 

 Direct impacts: Initial success as flood 
occurrence has reduced since the last City-
wide approach ensures greater success as 
various contributors to flood are considered  

o However, smaller scale of the city of 
Sg allows the govt to take this 
approach 
 
  

 Economic consideration: High cost approach 
– while more manageable for a small DC 
city-state of Sg, this will become more 
challenging for larger, sprawling cities in 
LDCs  
 

 Geographical advantage and constraints: (i) 
Smaller scale of the city-state allowed for an 
entire city approach. This will be a challenge 
for larger cities where floodwater may not be 
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mention specific examples from 
some of these scales for each of 
the above components (source, 
pathways and receptors)    

 

generated within the city.  

 (ii) For Sg, spatial constraint makes it 
challenging in building more pathways that 
store the rainwater   

 

 Receptiveness of people: For building scale, 
it required cooperation of shops and building 
owners to put in place safeguards 

 Receptiveness of people: Public 
preparedness is also low as flooding has not 
been a problem for the city up till recent 
times. While measures are put in place (e.g. 
non-structural approaches – such as public 
updates via social media, etc), people are 
still unware on what needs to be done to 
prevent floods and face flooding disaster  

 
 

Gold Coast 
City 
(Australia)  
(DC city)  
 

 As with Sg, the city took on a 
whole city approach.  

 In addition, Gold Coast City also 
focused on sustainable mgt of 
floods – economically, socially 
and environmentally in the long 
run  Syn Link Theme 3.1 – 
Dimensions of sustainable 
development  
 

 Structural measures:  Includes a 
$20.5 million storm water 
drainage capital works program 
in 2011-12 has helped to reduce 
the risk of flooding within the city 
and the impact of storm water 
pollution on waterways.   

 Non-structural measure: The city 
also developed a Strategic 
Decision Support System 
(SDSS) that enables Council to 
make decisions about flood 
disaster mgt. SDSS comprises a 
suite of computer models, data, 
methodical processes and multi-
criteria evaluation methods and 
is used for continuous 
improvement of management 
decision making in an uncertain 
environment (due to climate 
change, for instance).  

 

 Non-structural measure: In 
addition to structural measures, 
Gold Coast City also put in place 
disaster mgt planning which 
includes responding to floods. 
One is the establishment of a 
disaster response centre. The 

 Direct impact: Once again, a more holistic 
approach is more effective in managing 
floods.  
 

 Economic consideration: High cost approach 
– while more manageable for a small DC 
city-state of Sg, this will become more 
challenging for larger, sprawling cities in 
LDCs  

 

 Govt efficiency: Using computer stimulations, 
the city has used technology to assist flood 
management in reducing the impacts from 
floods.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Receptiveness of people: Immediate 
information to the people allows them to be 
better prepared. The higher level of 
awareness amongst Cold Coast residents 
also reduces impacts of flooding if it happens 
– enhances the liveability of the city as 
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centre operates 24 hours a day, 
seven days a week, monitoring 
the city’s risk of disaster even if 
there is no obvious threat so that, 
if necessary, a response can be 
activated immediately. In addition 
to its other roles, during 
disasters, the centre coordinates 
the warnings and information 
issued to the community. It also 
maintains situational awareness 
to ensure all response and 
recovery agencies make 
operational decisions based on 
the same, shared, up-to-date 
information.  
 
 
 

people feel safe and have a heighted sense 
of belonging (Social liveability)  
 

Bangkok 
(Thailand)   
(LDC city) 

 Structural measures: Large-scale 
engineering measures targeted 
to manage pathways 

o Such as floodgates and 
embankments around the 
city, pumped drainage 
systems  

o More recent post 2011 
flood mgt planning aimed 
to raise flood walls by 
2012 

 Non-structural: Public education 
and land-use planning  

 Non-structural : As well as pre-
emptive measures such as the 
flood control centre which 
monitors and controls hydro data, 
facilitates operation conditions, 
flood damage, etc. information is 
sent to people using social media 
as well as broadcast thru public 
radio  
 

 Direct impact: Despite these measures, 
flooding still occurs (e.g. 2011 flood), 
however, the impact of the flood on the city 
centre was reduced (e.g. fewer structural 
and property damage). Overall, considered a 
failed approach  
 

 Indirect: In protecting the city centre, 
however outlying peri-urban and agri lands 
outside the embankments were flooded (vs 
the city-state- wide approach taken by SG). 
This in turn affecting the livelihoods and 
quality of life of those living in these areas 
who are also economically disadvantaged in 
the first place (shows perspective taking) 
(Conflicting interests) 

 

 Cost: Some of these strategies are 
expensive for a LDC city like BKK which 
sees a myriad of problems. E.g. short term 
plans in improving efficiency of drainage 
systems will cost the city 684 million Baht   

 

 Direct: Pre-emptive measures by the flood 
control centre proved to be useful in 
minimising loss of live and property damage; 
especially to smaller shop owners     

 
 
 
 
 
Other examples they can use to show singular strategies:   
(i) Chennai, India – Chennai flood in Nov 2015  Conflicting interest that led to poor flood 

management – Strategy: Dam.  

 The extent of flooding was aggravated by the need to maintain water in the reservoirs for the 
drier periods. (Syn link: Theme 1.1: Climate)  

 The higher than usual input of precipitation in Nov-Dec 2015 used up the storage capacity of 
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the reservoirs, and the sluice gates had to be opened to relief the pressure.  Authorities had to 
release a massive 30,000 cusecs from the Chembarambakkam reservoir into the Adyar River 
over two days, causing it to flood its banks and submerge neighbourhoods on both sides. It did 
not help that the Adyar’s stream is not very deep or wide, and its banks have been heavily 
encroached upon over the years.  
 

(ii) Brisbane, Australia - Brisbane 2010-11 flood & Wivenhoe Dam  Natural factors and flood mgt – 
Strategy: Dam.  

 Until 2011, the most devastating flood in Brisbane had occurred in January 1974. The 
Wivenhoe dam was built in the early 1980s in response to the devastation caused by the 1974 
flood.  

 However, in 2011, the rainfall was more prolonged and of greater intensity. It is estimated that 
in the 7 days leading up to the 2011 flood, the Brisbane catchment received 40% more rainfall 
than during the equivalent period in 1974. (Syn link: Theme 1.1: Climate)  

 All this rain meant that management of water releases from Wivenhoe dam became a critical 
issue. Some flood engineers believe that earlier water releases from the dam were too small, 
so later releases were much greater than should have been required. A massive release on 11 
January was in large part responsible for flooding in Brisbane.  
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Section A   

 

 
Theme 4: Geographical Investigations 

 
1  You as one of the members of a group of 30 students embarked on a field 

investigation on the research question of the level of flood risk of two riverine 
locations in the northern part of Singapore marked X and Y in Resource 1.  
The field investigation started at 10 am and ended around 3 pm.  
 
Resource 2 shows two photographs.  One photograph shows location X 
where the river is around 10 metres wide, and along the south side of this 
section of the river, is a dense area of low-rise landed residences.  The 
second photograph shows location Y where the river is about 3 metres wide 
and is surrounded by secondary forest of a nature park. 
 
Resource 3 shows the data on river cross-sections at Location X and 
Location Y, and also the velocity data at the respective cross sections. 
 
The hypothesis the students proposed is:  
Location X has higher flood risk than location Y. 
 
At each of the two sites, the students collected data on: 

 River velocity 

 River depth and width at some pre-determined intervals across the river 

 Infiltration rate 
 
The equipment that was used to collect primary river data included: 

 Measuring tapes 

 Orange  

 Long string with plumb bob 

 Metre ruler 
River cross section data at location X was collected at the bridge crossing 
shown in the foreground of Resource 2.  Velocity data for location X was 
collected downstream of the bridge, with the time taken for the floating object 
to cover the distance of 5 metres.  At site Y, the data for cross section is 
obtained along the dashed line (A-B), velocity data is collection downstream 
of the dashed line for a distance of 5 metres. 
 
To measure infiltration rate, the following equipment were used:  

 Cut portion of PVC pipe with diameter of 15 cm and a length of 20 cm 

 Metre ruler 

 Block of wood 

 Mallet (rubberised large hammer) 
To collect the data for infiltration, the constant head method was used, and 
one point of data collection was obtained from each of the two sites X and Y. 
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 (a) Explain the suitability of the hypothesis. [3] 
   

 
 

 (b) What are the possible risks and impacts that could arise from 
your investigation at the two sites?  Explain how these risks and 
impacts can be mitigated. 

[6] 

   
 

 

 (c) Explain how the wetted perimeter could be derived for each of 
the two locations shown in Resources 1-3. [3] 

   
  

 (d) Your group noticed some irregularities in the data of river 
velocity and infiltration rate.   Suggest how the process of data 
collection may be improved in order to obtain more reliable/ 
accurate data. [6] 

   
  

 (e) Evaluate the usefulness of the data collected on river velocity, 
wetted perimeter, river cross section, and infiltration rate in the 
assessment of flood risk at each of the locations marked X and 
Y in Resource 1.   [7] 
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Section B 
 
 

Theme 1: Tropical Environments 
 
 

Rivers in Puerto Rico (Af climate) and Namibia (BWh climate) 
 
 
2  Resource 4 shows the 2010 rainfall and annual hydrographs and baseflows of 

two rivers adjacent to each other in Puerto Rico, the Rio Tanama, and the Rio 
Guaonica.  Resource 5 shows the long profile of two rivers, Rio Mameyes in 
Puerto Rico, and River Hoanib in the Namibia desert.  Resource 6 shows the 
river bed of a river in Puerto Rico during low flow.  Resource 7 shows the 
drainage density of Puerto Rico and Namibia. 
 

 
 (a) Compare and account for the 2010 annual hydrographs (indicated 

in Resource 4 as Total Streamflow) of Rio Tanama and Rio 
Guaonica. 

 
 
[8] 

   
 

 

 (b) Provide explanations for the nature of the long profiles of Rio 
Mameyes and River Haonib shown in Resource 5. 

 
[8] 

   
 

 

 (c) Explain the formation of the fluvial feature shown in Resource 6. [4] 
   

  
 (d) With reference to Resource 7, describe how and explain why the 

drainage density of rivers in Puerto Rico and those in Namibia are 
different. [5] 
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Theme 2: Development, Economy and Environment 
 
 

United Kingdom (UK) and the global economy 
 
 

3  Resource 8 shows the global distribution of inward and outward foreign direct 
investment (FDI) in 2014 and 2015. Resource 9 shows the global production 
network (GPN) links between alpha global cities based on results of an 
investigation by the Globalization and World Cities Research Network 
(GaWC) in 2010. The investigation looked at the network links in four key 
service sectors; accountancy, advertising, banking/finance and law. Resource 
10 shows possible benefits in UK due to re-shoring.  

  
 (a) Compare the distribution of FDI as seen in Resource 8. [6] 
   

 
 

 (b) Suggest reasons for the distribution of FDI. [6] 
   

 
 

 (c) Describe the links between London and the other alpha global 
cities as shown in Resource 9. 

 
[4] 

   
 

 

 (d) Re-shoring is the process of returning the manufacturing of 
goods back to the company's original country.  
 
Using Resources 9 and 10 and your own knowledge, 
recommend whether the British government should consider re-
shoring as a development strategy. [9] 
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Theme 3: Sustainable Development  
 
 

Urban development in Shanghai, China  
 

4  Resource 11 shows the urban land use in Shanghai, in 1973 and 2012. 
Resource 12 shows the changes in modes of transport from 1981 to 2009. 
Resource 13 shows the average and peak hour congestion levels in some 
Chinese cities and selected cities around the world in 2010. Resource 14 shows 
the types of wastes generated in the city in 2012 while Resource 15 shows the 
changing volume of waste for selected waste disposal methods from 2006 to 
2015. 
 

 (a) Describe the land use changes in Shanghai as shown in Resource 
11. 

 
[4] 

   
 

 

 (b) Using Resources 11 and 12, suggest reasons for the changes in 
modes transport as shown in Resource in 12.    

 
[6] 

   
 

 

 (c) Using evidence from Resource 13, describe the congestion levels 
in Shanghai. 

 
[5] 

   
 

 

 (d) With reference to Resource 14, describe the type of waste 
generated in 2012. [4] 

   
  

 (e) Using evidence from Resources 14 and 15 to justify your answer, 
suggest two ways to better improve waste management in 
Shanghai. [6] 
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Resource 1 for Question 1 
 

Land use map of area around Sungei Seletar 

 
 

 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

Map legend 

 
 
 
 
 
 
 

 
 

[Turn over 

 
 

 
Residential 

 

 
Secondary forest 
(Military exercise 

grounds) 

 
Park / secondary forest 

 
Water body  

(stream, canal, pond, 
lake, etc) 

 
Reserve site 

(undeveloped land) 
 

 
Commercial & 

residential 

 
Open space 

 
Utility 

 
Residential with 

commercial at 1st 
storey 

 
Place of worship 

 
Golf course 

 

X 
Y 



3 
 

© ACJC 2019 / JC2 H2 Geography Preliminary Examinations – Paper 2 Insert 

 
Resource 2 for Question 1 

 
Site X: Low-rise housing next to Sungei Seletar 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Site Y: Upstream portion of Sungei Seletar with secondary forest on valley slope 
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Resource 3 for Question 1 

 
River depth data collected 

 

Site X 
Distance from left bank 

(metres) 
0 2.0 4.0 6.0 8.0 10.0 10.4  

River depth from left bank 
(metres) 

0 0.3 1.63 3.4 4.1 0.6 0  

     

 

    

Site Y 
Distance from left bank 

(metres) 
0 0.5 1.0 1.5 2.0 2.5 3.0 3.6 

River depth from left bank 
(metres) 

0 0.15 0.26 0.32 0.35 0.2 0.1 o 

 

 
River velocity data 

 

 Site X Site Y 

 Velocity (metres/ sec) Velocity (metres/ sec) 

Time  1 2 3 Average 1 2 3 Average 
11.00  0.83 0.71 0.65  0.31 0.25 0.14  
14.00 0.86 1.22 0.98  0.42 0.23 0.56  
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Resource 4 for Question 2  
 

Rainfall of a station near the two rivers,  
Rio Guaonica & Rio Tanama, Puerto Rico in 2010 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Annual hydrograph of two rivers of Puerto Rico, 2010 
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Resource 5 for Question 2 
 

Long Profile of River Haonib in the Namib Desert (BWh climate) 
 

 

 

Long Profile of River Mameyes in Puerto Rico (Af climate) 
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Resource 6 for Question 2 

 
Feature on river bed of a river in Puerto Rico 

(indicated by arrows) 
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Resource 7 for Question 2 

 

Rivers of Puerto Rico 

 

 

Rivers of Namibia 
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Resource 8 for Question 3 

 

Global distribution of FDI, 2014 and 2015 
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A: Inward FDI ($ billions),  
top 10 host economies 

B: Outward FDI ($ billions), 
top 10 home economies 
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Resource 9 for Question 3 

 

Global production network (GPN) links between alpha global cities for selected 

service sectors, 2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Americas  Europe  Asia  

CHI – Chicago MIL – Milan  SIN – Singapore  

NY – New York  FRA - Frankfurt TOK – Tokyo 

LA – Los Angeles  PAR – Paris  HK – Hong Kong  

 LON – London   
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*Note: Higher the correlation, the more 
the network links between the cities.    
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Resource 10 for Question 3 

 

Potential benefits in UK due to re-shoring 
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Manufacturing 

Sector 

Total GDP  

(£ million) 

Total 

employment  

Reasons for re-

shoring  

Electronic and optical 

products  

1 350 18 100 Supply and demand of 

skilled labour  

Motor vehicles  1 130 26 300 Supply and demand of 

skilled labour  

Other manufactured 

goods (incl musical, 

medical/ dental goods) 

1 100 25 200 Managing complex supply 

chains 

Clothing  1 100 28 000 Reduce transport costs 

Paper and paper 

products  

870 18 700 Managing complex supply 

chains 
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Resource 11 for Question 4 

 

Landuse in Shanghai, in 1973 and 2012 
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Resource 12 for Question 4 

 

Changes in modes of transport in Shanghai, from 1981 to 2009 
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Resource 13 for Question 4 

 

Average and Peak hour congestion levels (in %) for Chinese cities in 2010  
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Resource 14 for Question 4 

Types of wastes generated in Shanghai, 2012 

 

 

Resource 15 for Question 4 

Changing volume of waste for selected waste disposal methods in Shanghai, from 
2006 to 2015 
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2019 H2 Geog Prelims, Paper 2 (DRQs) 
 

Theme 4: Geographical Investigation 
 

Question Answer Marks 

1(a) Explain the suitability of the hypothesis. [3] 

  
Award 1 mark for each point up to a maximum of 3 marks for argument supported by 
reference to given resource. 
 
Hypothesis is suitable because:  

 Scale: Appropriate size of the area for investigation: suitable since the two sites of 
X and Y are approximately 800 metres apart, and it is possible to split the group of 
students into two groups to examine only one of the two sites. 

 Time: Given the fact that there is 5 hours of working time, it is possible to collect 
the different set of data for the variables of infiltration rates, river velocity, width, 
depth and wetted perimeter. 

 With the river nearby, it is possible to obtain a source for water for the infiltration 
rate test. 

 Being a school-based investigation, the equipment are not sophisticated to use nor 
expensive to procure. 

 
It may not be suitable because:  

 Scale: In order to obtain variables beyond sites X and Y, may need to go other parts 
of the drainage basin of Sungei Seletar.  For example, may want to gather 
infiltration rates not only at Sites X and Y, but the surrounding land that contribute 
overland flow to Sungei Seletar, or to measure the height of land in the 
surrounding area. 

 Accessibility: At site Y, since it is sited within a nature reserve, the thick 
undergrowth of a secondary forest may make trekking to the site very difficult. 

 For infiltration rates site that are further away from the river, it would be 
cumbersome to transport heavy water to such sites. 

 
Point marked 
 

 

1(b) What are the possible risks and impacts that could arise from your investigation at 
the two sites?  Explain how these risks and impacts can be mitigated. 

[6] 

  
Award 1 mark for any 6 of the following risks and impacts, and explanations as to how 
these can be mitigated. 
 
Reduce impact 

 Do not leave litter in both sites X and Y. Bring along a garbage bag, and have a 
person in each work group to be responsible for bagging the litter and taking it 
away with them. 

 Avoid unnecessary damage to trees and plants especially around and at site Y since 
it is a nature reserve; when making access to location Y, avoid breaking and/or 
cutting down overhanging branches for example. 

 Avoid unnecessary disturbance to inhabitants around both sites X and Y; at site X as 

 



3 
 

© ACJC 2019/ JC2 H2 Geography Preliminary Examinations – Paper 1 

it is near the residential areas, students should avoid loud noise; similarly at site Y, 
avoid disturbance to wildlife, nesting sites, river banks, and river channel itself.  

 
Reduce risk 

 Check the weather for the day before setting off to avoid being in the field during a 
thunderstorm; Singapore being a location known for having one of the highest 
lightning strikes in the tropics. 

 Not to venture into the river for data collection when water is more than knee 
deep, for example for site X.  

 Safety briefing regarding potential risk for falling into the river from the bridge -  
need to remind them not to over reach and over-lean over the railings, and those 
carrying out the readings from the bridge to be wearing a life-vest. 

 Insect repellant to be used since students will be working in an area with secondary 
forest. 

 Safety and risk to injury can be minimized by not engaging in horseplay, and being 
alert to threats from steep slopes, wildlife threat, avoiding trudging in thick grass 
and undergrowth.  A first aid kit should be at hand, and students each should have 
a mobile phone in case of emergency, and know the relevant emergency numbers 
to call. 

 Using the float method for river velocity at site X, no attempt should be made to 
retrieve the float (the orange) as the river is too deep for anyone to safely go into 
the water.  There is be a new float for each of the flow runs.  Alternatively, a 
current meter could be used by extending it downwards with the bridge shown in 
Resource 2.  

 Since the river depth and velocity measurement are taken from the bridge where 
vehicles would be going through, a watch out for traffic could be taken.  A student 
member to be a traffic warden who could be stationed at each end of the bridge to 
give verbal warning to the data collecter when vehicles are approaching.  There is a 
road that separates the two sites, and students should use the pedestrian crossing 
or the pedestrian overhead bridge (if any) to traverse between the two sites. 

 
Point marked 
 
Examiner’s comments: 

 Not feasible to insist that only swimmers be allowed to conducted the river 
variables investigation. 

 Soil particles are unlikely to be blown into the eyes of the researchers.  This risk 
would not be occurring as there is very low wind speed within the forest, not like at 
the coast. 

 Putting on a safety helmet to protect again falling branches in the forest is too 
extreme.  Instead, taking caution to trek carefully through it may be more feasible. 

 Similarly it is too extreme to need to seek the advise from and be accompanied by 
wildlife professionals in order to manage the risk of the wildlife in the secondary 
forest.  A more feasible approach is to read up on how to manage when there is a 
wildlife encounter, egs. That of bees or wild boars. 
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1(c) Explain how the wetted perimeter could be derived for each of the two locations 
shown in Resources 1-3. 

[3] 

 Award 1 mark each for the points made in relation to how the data can be collected 
and finally how the data can be used to derive the wetted perimeter. 

 In the case of site Y, as the river is narrow and shallow, it is possible for the 
students to stretch a measuring tape across the river at the location A-B as shown 
in Resource 2.  Allow the tape drab on the river bed, and hold it down with weights 
in the form of woody debris or small rock fragments. 

 As shown in Resource 3, at every 0.5 m (or 50cm), the metre ruler is used measure 
depth of the river.  In the case of site X, as the river is much deeper, the plumb bob 
is lowered to touch the river bed, and the length of string is taken out and 
measured against the measuring depth in order to obtain the depth of the river at 
2 metres interval across the width of the river as indicated by the data of width and 
depth indicated in Resource 3. 

 The data of width and depth can be used to plot the respective cross sections on a 
graph paper to scale.  The wetted perimeter can be measured from the drawn 
cross section, ie, to measure the portion of the river bed in contact with water. 

 
Point marked 
 
Examiner’s comments: 

 The use of a heavy chain is not the expected answer since this piece of equipment 
is not in the given equipment list of the question. 

 Some candidates have no clue as to the concept of the wetted perimeter. 
 

 

1(d) Your group noticed some irregularities in the data of river velocity and infiltration 
rate.   Suggest how the process of data collection may be improved in order to obtain 
more reliable/ accurate data. 

[6] 

  
Indicative content 
To improve the velocity data 

 Using the float method, there is a likelihood of the float being caught in woody debris, river 
sediment load, especially for site Y where the river is very shallow.  The river section at site 
Y also flows around a meander bend, and the float may even be moving towards the 
concave bank, and may be caught in the shallow parts of the bank.   

 There are two possible ways to overcome this: 
o Increase the number of times of the float taking the run down the stretch of the river 

section; instead of only one run, there is be at least 3 – 5 times of the float going 
through the selected stretch of the river. This increases the chance for accuracy by 
reducing the weightage from fluk data. 

o For the wider river at site X 
 Use more floats: three different float, one at the right bank, one at the left bank 

and one in the middle of the stream.  Since velocity will differ greatly for a wide 
river; or  

 Use a current meter, and at a fixed interval, for example where depth reading is 
taken, to dip the current meter into the river from the safety of the vehicular 
bridge. 

 Either of the methods suggested above will improve the reliability of the river 
velocity data from site X. 

There are two main strategies that can be adopted to improve the accuracy of the infiltration 
rate data: 
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 Use of not only the inner ring of an infiltrometer, but also an outer ring.  This way there will 
not be higher than it should infiltration rate from the inner ring since the water infiltrating 
is prevented from seeping laterally with the presence of the water from the outer ring of 
the infiltrometer.  This will improve the accuracy of the data collected. 

 Infiltration data should also be taken not only from one site at X and one at Y, but should 
also be taken from several sites beyond these two sites, but within the drainage basin of 
Sungei Seletar.  This will improve the reliability of the data, and avoid the bias that may 
arise by using only one or two sites for data collection. 

 
Levels marked 

Level Marks Descriptors 

3 5-6 Response demonstrates accurate knowledge of river velocity data and 
infiltration data collection methods, issues with accuracy and/or reliability 
of these and relevant improvements.  Reflects a good understanding of the 
context of the investigation and of data collection technique. 

2 3-4 Response demonstrates good knowledge of river velocity and infiltration 
data collection methods.  Provides an explanation of issues relating to 
reliability and/or accuracy with some reference to possible improvements.  
Description may be limited in depth and detail or apply mostly to one set of 
measurement (eg. either velocity or infiltration rate).  Some of the response 
may focus on generic river fieldwork issues and improvements and not 
relevant to the context of the investigation. 

1 1-2 Response shows some knowledge of relevant data collection methods. 
Some reference is made to the issues with accuracy and reliability but may 
recommend inappropriate or irrelevant improvements or incorrect 
explanation of the methods.  Response may be of limited relevance to the 
given context. 

0 0 No creditworthy response. 
 

Examiner’s comments: 

 Parallax error is unlikely since the constant head method is used for infiltration 
investigation. 

 Need to contextualize the mitigation or improvement suggested; for example, 
when discussing the need for more readings to be taken, it is more applicable for 
Site X than at Site Y, as the former is much wider and deeper. 

 Those suggesting that data collection should be taken over more number of days 
– this will create the problem of having very different weather conditions over 
the different days, and data across the different days, particularly that of 
infiltration would not be comparable. 

 
 

1(e) Evaluate the usefulness of the data collected on river velocity, wetted perimeter, 
river cross section, and infiltration rate in the assessment of flood risk at each of the 
locations marked X and Y in Resource 1.   

[7] 

  
Indicative content: 
Usefulness points could include the fact that  

 Wetted perimeter is an indicator of the extent of frictional drag which reduces 
channel efficiency in transporting the discharge and river load.  The greater the 
frictional drag, the slower the water will be transported out of the site, and hence 
the higher the flood risk for that site 

 Using the cross sectional area and dividing it by the wetted perimeter produces a 
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new data, ie, hydraulic radius (HR).  This HR is a good indicator of channel 
efficiency, and the higher the HR, the more efficient the channel is in transporting 
its discharge. 

 Having the cross sectional area and the river flow velocity, data, it is possible to 
derive river discharge of the two sites.  River discharge data will show the relative 
response of the two sites in relation to rainfall events. 

 Infiltration data provides an indication of the geology/permeability of the area 
immediately around the two sites X and Y, and acts as an indicator of the 
proportion of rainfall that will travel as overland flow versus baseflow in 
contributing to river discharge.  A high infiltration rate would indicate a slow 
response of river discharge since a greater portion of rainfall will take the slow 
route underground via baseflow to add water to the channel.  When the bulk of the 
rainfall comes from overland flow, it leads to a shorter lag time to peak discharge, 
and hence a higher flood risk. 

 
Besides the data that was collected, candidates should refer to other information that 
would be useful in ascertaining flood risk.  These could include the following: 

 Nature of catchment area (land use, relief, vegetation cover, drainage density) 

 Nature of channel (channel bed gradient, channel pattern – whether it be 
meandering or braiding;  degree of sinuosity; nature of the river banks and bed – 
whether it be concretised or the banks are bed are composed of alluvium or 
bedrock) 

 Nature of rainfall event (duration, intervals between rainfall events, intensity and 
amount of rainfall 

 Historical data of flooding at the two sites. 

 Examine nature of measures employed (be it hard or soft engineering) that may in 
existence in the basin. 
 

A higher level response will prevent evaluation of usefulness of resource and of 
knowledge of river variables measurements as well as a detail discussion of how the 
other information that is useful in being able to assess flood risk.  For example, 
candidate can make reference to Resource 1 which provides the land use of the Sungei 
Seletar drainage basin for sites X and Y, and that the land use of the basin for site Y 
being more natural compared to the more built-up nature of the basin surrounding site 
X would result in higher flood risk.  Using Resource 2, candidate could indicate that at 
site X, the river is channelized – wider, deeper and concretised, while at site Y, river is 
narrow, shallow, and more sinuous and thus based on just this alone, may have higher 
flood risk.  Candidate should explain how, for the data that are not available in the 
resource given in the question, for example, rainfall data, past flood events, 
topography (elevation), can be relevant in the assessment of flood risk for the two 
sites. 
 
Levels marked 
 

Level Marks Descriptors 

3 6-7 o Response demonstrates accurate knowledge and understanding of 
geographical investigation skills and methods relevant to the 
assessment of flood risk in the context of the two sites.   

o Provides a logical and well-developed evaluation, which may include 
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perceptive insights for the strongest responses. 
o Reflects strong critical thinking skills and a good understanding of the 

requirements of the question. 

2 3-5 o Response demonstrates good knowledge and understanding of 
geographical investigation skills and methods relevant to the given 
context. 

o Provides an evaluation, which may be limited in depth and detail. 
o Response reflects critical thinking skills in general, but may not always 

be relevant to the question. 

1 1-2 o Response shows inadequate knowledge and understanding of 
geographical investigation skills and methods.   

o Response has some, though limited, relevance to the given context. 
o Provides little or no evaluation. 
o May include material that is not relevant to the question. 

0 0 o No creditworthy response. 

 
Examiner’s comments: 

 It is not enough to simple state that one way to widen the range of data to be collected 
in order to assess flood risk is to interview people; it should be accompanied by the 
elaboration of what sort of data should be collected in the survey, and how the data 
would be relevant for flood risk assessment. 

 Should not discuss data accuracy or reliability or validity for this section of the question; 
for eg. stating that only one day of data is collected is irrelevant for this section of the 
question. 

 
 

 

Question Answer Marks 

2(a) Compare and account for the 2010 annual hydrographs (indicated in Resource 4 as 
Total Streamflow) of Rio Tanama and Rio Guaonica. 

[8] 

  
Indicative content 
 

 Almost similar rise and fall in river discharge at around the same time.   
o For example, distinct peaks of river discharge for both Rio Tanama and Rio 

Guaonica occur around the same months of Jan, May, October and December 
2010.   

o Timing of low flows similarly occur around the same months for both the 
rivers; Feb to early April, and end October to early December. 

 During time of low flows, baseflow contributes almost entirely to river discharge 
for both rivers. 
 

 Differences 
o Peak flows differ in values, with higher peak flows for most of the high flows 

for Rio Tanama than that of Rio Guaonica.  High peak flows for Rio Tanama 
exceeded that of Rio Guaonica three out of four times:  

- Jan: 38 vs 27 cfs 
- Oct: 63 vs 32 cfs 
- Dec: 42 vs 22 cfs 

o Bigger difference between low and high flows for Rio Tanama than Rio 
Guaonica 

o More rapid response of Rio Tanama to rainfall events than Rio Guaonica; 

 



8 
 

© ACJC 2019/ JC2 H2 Geography Preliminary Examinations – Paper 1 

example, more flood peaks for Rio Tanama between April to May, and much 
steeper rising and falling limbs for Rio Tanama during Aug and Sept, compared 
to Rio Guaonica. 

o Almost similar contribution from baseflow, but slight lower contribution from 
baseflow Rio Tanama, especially during between Arpil to Oct. 
 

Explanations for pattern observed: 

 Geological differences could be likely contributing reason for the high peak flows 
and more flashly nature of the hydrograph of Rio Tanama.  When rocks or soils are 
not permeable, water is not able to infiltrate nor be transmitted easily from the 
surface downwards through percolation or laterally via throughflow and interflow. 

 With lower rates of infiltration in the Rio Tanama basin, with the input of 
precipitation, a greater bulk of the rainfall will remain at the surface as overland 
flow, either as Hortonian overland flow (HOF) or as Saturation overland flow 
(SOF).  When rainfall intensity exceeds the infiltration capacity of the rock or soil, 
the excess rainfall will not enter thus forming HOF.   

 Since there is a still a far bit of baseflow contributing to river discharge, Rio 
Tanama does allow for some infiltration to occur, but probably at a lower rate 
compared to Rio Guaonica.  The higher the contribution of overland flow to river 
discharge, the higher the flood peak and the more flashy the river regime as in the 
case of Rio Tanama. 

 A second likely factor that may account for the higher peak flows of Rio Tanama 
could be that vegetation cover could be lower in density compared to that of Rio 
Guaonica.  The presence of vegetation provides several conditions that leads to 
higher soil porosity and permeability leading to higher infiltration and lower 
overland flow.  This includes prevention of rainsplash, preventing inwashing of 
fines, roots that provide passages for entry of water, litter that protects the 
surface, and humus which provides the colloidal matter that ensures a porous soil 
structure by forming large soil peds. 

 Steeper relief can yet be another explanation for the more rapid response of Rio 
Tanama to rainfall event compared to Rio Guaonica.  Steeper slopes in the Rio 
Tanama basin could be causing less rainfall to infiltrate, and instead flow down 
the slope rapidly towards the river channel, thus accounting for the steep rising 
limbs of the storm hydrographs. 

 The seasonality of rainfall is the explanation for the high and low flows for both 
rivers.  The high flows in Jan, May, Aug, and Oct all coincide in higher rainfall for 
those respective months, where rainfall was 4.2 ins in Jan, 12 ins in May, 14 ins in 
Oct.  The lower flood peaks for both rivers between May to Sept could be due to 
the higher loss of water resulting from evaporation, and could also be due to loss 
as a result of higher water usage by humans during the hotter summer period. 

 
Levels marked 
 

Level Marks Descriptors 

3 7-8 Response demonstrates a clear knowledge and understanding of 
the operation of the input and flows of the hydrological cycle, 
together with the influence of seasonality of rainfall on river 
discharge for both storm and annual hydrograph.  It uses relevant, 
detailed and accurate factual information and conceptual 
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understanding.  Evidence from the resource/(s) is used to support 
the statements made.  Reflects strong critical thinking skills and 
may include perceptive insights for the strongest response.   

2 4-6 A satisfactory response which is generally sound and contains 
relevant points, but may not always focus on the context of the 
question.  Uses factual information and conceptual understanding 
that is generally appropriate to the given context but lacks details 
and may contain some inaccuracies.  Displays general critical 
thinking skills.  Source(s) is used to support parts of the response. 

1 1-3 Response shows a poor understanding of the context of 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. 

0 0 No creditworthy response. 

 
  

Question Answer Marks 

2(b) Provide explanations for the nature of the long profiles of Rio Mameyes and River 
Haonib shown in Resource 5. 

[8] 

  
Indicative content 
 
River Haonib 

 A much longer river with the source at 800 m above sea level, extends slightly 
over 160 km before reaching the sea. 

 From the source to about 20 km downstream, the river profile appears to be 
slightly concave. 

 Little change in channel slope from 20 to 150 km; two small knickpoints at 32 km 
and 64 km downstream location 

 Convex long profile near to the river mouth between 148 to 160 km downstream 
location. 

 
Rio Mameyes  

 Largely a long profile that is concave upwards from source to mouth. 

 Long profile is interrupted by a very distinct knickpoint at around 3.8 km 
downstream where the channel drops over 150 m in a short stretch of less than 1 
km. 

 From 4 km downstream to 17 km, the river long profile becomes progressively 
more gentle in the downstream direction. 

 
Explanations: 
Concave long profile is typical of rivers in locations with high rainfall like that of the 
Rio Mameyes.  The high rainfall provides the high input of water into the channel.   

 With increasing distance downstream, where more and more tributaries will join 
the main trunk stream, the river will gain progressively higher discharge in a 
downstream direction.   

 The higher discharge will lead to progressively higher energy in a downstream 
direction.  The river also becomes more efficient in transmitting the river flows 
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and its sediments as a number of variables will change in response to the 
increasing discharge downstream. 

 With higher discharge in a downstream direction, the river with it higher energy, 
is more erosive, and this energy is used to erode the channel bed and banks, 
widening and deepening the river in a downstream direction. 

 With a wider and deeper channel, the cross sectional area increases at a faster 
rate compared to the increase in wetted perimeter.  This leads to a progressively 
higher hydraulic radius (HR) which is an indicator of channel efficiency.  The higher 
HR, the more efficient the channel is in transporting its discharge and sediment 
load. This larger channel cross section reduces channel roughness as the 
proportion of the river flow that will undergo frictional drag is reduced, and also 
accounts for the higher efficiency of channel flow transport. 

 As the river transports the load downstream, the load will knock against each 
other and become progressively finer in a downstream direction in the process 
termed as attrition.  The fining of river load downstream also reduces channel 
roughness, and hence improve channel efficiency leading to higher river energy in 
the downstream direction. 

 Since most of the river variables of increasing discharge, progressive fining of 
sediment load, increasing HR, increasing width and depth of river all lead to 
increasing energy downstream, there is no necessity for the river to maintain a 
steep channel gradient.  Thus, a progressively more gentle channel slope is used 
with increasing distance downstream, creating the concave upward profile of the 
Rio Mameyes.  This gentle long profile is often achieved through the river taking a 
progressively more sinuous or meandering course in a downstream direction. 

 
Convex profile of the River Haonib is largely a result of the river adjusting it long 
profile in response to the diminishing river discharge as it progresses downstream.   

 As the River Haonib progresses downstream, water is lost to seepage into the 
ground, and a large part is lost particularly to evaporation resulting from the hot 
arid climate of the Namib desert.   

 With lower discharge, the river tends to loses efficiency, and tend to deposit its 
load forming eyots and creating a braided channel.   

 Often the weak unconsolidated banks without anchoring by vegetation will widen 
through undermining and collapse, and become progressively wider, but shallow.   

 A cross sectional shape that is wide and shallow incurs  high frictional drag, and 
also increases channel roughness as a result of a low HR (result of high wetted 
perimeter in relation to channel cross sectional area).   

 Channel roughness is also increased as a result of the coarse load that lies on the 
river bed.  Little chance for attrition since the river is likely to be ephemeral where 
river flow occurs during the occasional rare storm event.   

 With low channel efficiency, and decreasing river energy in a downstream 
direction, the river adjusts it channel bed by steepening in order to transport its 
discharge and sediment downstream.  The lower the river energy, the steeper the 
channel gradient, and thus the convex profile of the River Haonib. 

 
The knickpoints in both the river long profile can be the result of a number of 
reasons, and include: 

 Geological differences in rock resistance to erosion – weaker rocks are eroded 
faster compared to a more resistant band of rocks, and where the rocks are 
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eroded faster, a plunge pool could form, and eventually a waterfall would form.  
This can result in the formation of a knickpoint.  The weaker rocks could also 
result from the presence of fault which may be exploited by the river to undergo a 
comparatively higher rate of erosion to create a steepen profile and a hence the 
knickpoint. 

 A lowering of the base level of erosion, resulting from either a tectonic uplift of 
the land over which the river lies, or resulting from a fall in sea level, allows for a 
river to gain in potential energy.  This gain of energy allows for the river to be 
‘rejuvenated’ and vertically erodes downwards into the river bed in an attempt to 
reach the new lower sea level.  At the point where vertical erosion is more 
intense, the river profile steepens, and forms the knickpoint. 

 
Levels marked 
 

Level Marks Descriptors 

3 7-8 Response demonstrates a clear knowledge and understanding of 
the various factors that can affect the river long profile.  It uses 
relevant, detailed and accurate factual information and conceptual 
understanding.  Evidence from the resource/(s) is used to support 
the statements made.  Reflects strong critical thinking skills and 
may include perceptive insights for the strongest response.   

2 4-6 A satisfactory response which is generally sound and contains 
relevant points, but may not always focus on the context of the 
question.  Uses factual information and conceptual understanding 
that is generally appropriate to the given context but lacks details 
and may contain some inaccuracies.  Displays general critical 
thinking skills.  Source(s) is used to support parts of the response. 

1 1-3 Response shows a poor understanding of the context of 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. 

0 0 No creditworthy response. 

 
Examiner Comments: 
 

 Generally, this question was not very well done as students were unable to 
provide a detailed account of how and why the long profile of the two rivers is 
such. 

 The numerous conceptual errors made by candidates included the erroneous 
identification of relationship between infiltration and overland flow, the 
wrong ID and explanation of knickpoints and a lack of understanding of what 
concave and convex are. 

 Candidates in general were able to describe the long profile based on the data 
provided, but lost majority of their credit when it came down to explanation of 
the long profile, as their numerous conceptual errors resulted in them losing 
credit in their answers. 

 Candidates need to be mindful of the overall coherence of their answers. 
More often than not, candidates tend to generalise or assume that the 
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examiner knows what they are going to write about, resulting in them leaving 
out certain key factors and/or explanations, causing a loss in coherence of 
their answers. 

 Generally, majority of candidates managed to hit L2 with description of the 
long profile of the river, and were unable to hit L3 due to a lack of explanation 
of the reasons that could account for the shape of the long profile. 
 

Question Answer Marks 

2(c) Explain the formation of the feature shown in Resource 6. [4] 

  
Award 1 mark for description/identification of the fluvial feature and up to 3 marks 
for the explanation of the feature. 
 
Feature shown is several potholes on the river bed.  Almost circular depression with 
steep side walls and almost flat base; the one in the foreground contains many 
fragments of rocks, some angular and some relatively round with smooth surface. 
 
Explanation: 

 Largely a result of river abrasion, which is a process of river sediment or load 
being transported over the bed of a bedrock river.   

 A small irregularity on the surface of the river may trap one river fragment or 
pebble, and water flowing over the surface generates an eddy that swirls the rock 
fragment and abrade that surface of that small depression. 

 Over time, with further abrasion, the depression deepens and widens, to become 
a pothole.  When the pothole is large enough, more fragments may be trapped in 
it, and over time, the pothole can enlarge since more fragments or pebbles would 
be trapped for some time and not be transported out the deep pothole. 

 
Point marked. 
 
Examiner comments: 
 

 Candidates in general did not do well for this question, as they either did not 
identify the feature or did not explain the formation process well. 

 Candidates need to revise on their erosion processes. Many candidates, 
perhaps due to not knowing the exact process, listed down all the erosion 
processes in their answer hoping to get one right. Candidates are advised to 
avoid doing so in future, as this is frowned upon by examiners. 

 With regards to explanation of the process, candidates need to be mindful to 
get the correct explanation down, and avoid leaving gaps in their explanations 
which would result in a loss of credit. 

 There were candidates who drew diagrams to illustrate their explanation. 
While diagrams are encouraged, candidates need to be mindful that their 
diagrams answer to the question, and that their diagrams are well sketched 
and labelled. 
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2(d) With reference to Resource 7, describe how and explain why the drainage density of 
rivers in Puerto Rico and those in Namibia are different. 

[5] 

  
Award 1 mark for identification that river densities are higher in Namibia compared to 
those in Puerto Rico. 
 
Award 1 mark for the definition of the concept of drainage density (optional point):  

 The length of rivers in the area or drainage basin in relation to the total drainage 
basin area 

 Measured in km of river per square km of land 
 

Award up to a maximum of 3/4 marks for the explanation for the differences in 
drainage density, and these could include: 

 Climate differences: higher drainage density for hot arid climate like Namibia 
versus the lower drainage density for location like Puerto Rico which is in the 
humid tropics 

 Lack of vegetation to protect the ground against rainsplash in the hot arid desert – 
results in easy formation of large amount of overland flow (usually that of HOF) 
and creating flash floods.  Sheetwash, rilling, and gullying, together with flash 
floods, leads to a highly dissected surface of the hot arid areas. 

 
Point marked 
 
Examiner comments: 

 Generally, about half the candidates were unable to identify the difference in 
drainage density of the two basins, resulting in loss of credit. 

 When accounting for the reasons, candidates generally did not come up with 
reasons that could explain the difference, but rather lapsed into a lengthy 
description of the drainage density, resulting in a loss of credit due to 
candidates not answering the question. 

 Candidates need to also be mindful of the definition of drainage density, and 
the knowledge of the definition will inform how they relate and answer to the 
question. 
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2019 H2 Prelims P2 - ANSWERS (Q3,4) 
 

Theme 2: Development, Economy and Environment 
United Kingdom (UK) and the global economy 

 
3.  Resource 8 shows the global distribution of inward and outward foreign direct 

investment (FDI) in 2014 and 2015. Resource 9 shows the global production network 
(GPN) links between alpha global cities based on results of an investigation by the 
Globalization and World Cities Research Network (GaWC) in 2010. The investigation 
looked at the network links in four key service sectors; accountancy, advertising, 
banking/finance and law. Resource 10 shows possible benefits in UK due to re-shoring.  

  
 (a) Compare the distribution of FDI as seen in Resource 8. [6] 

Common issues  
- More descriptive than comparative  
- Limited number of points  

 
Levels based. See rubrics.   

Level Marks Descriptors 

3 5 - 6 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. 
 

2 3 – 4  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. 
 

1 1 – 2 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.   
 

0 0 No creditworthy response. 

 
Key ideas:  

 Sources of inward FDI vs Sources of outward FDI – DCs vs LDCs  
o Similarities – There are both DCs and LDCs as sources of inward and outward 

FDI  
o Differences – However, dominance of DCs is more obvious as sources of 

outward FDI than inward FDI  
 Outward FDI – DCs make up 8 out of the 10 countries. LDCs/NIEs make 

up the remaining 2.  
 Inward FDI – DCs make up 5 out of the 10 countries. LDCs/NIEs make 

up the remaining 5.  
 

 Sources of inward FDI vs Sources of outward FDI – individual countries  
o Similarities – Most of the countries are both sources of inward and outward FDI; 

7 out of 10 including DCs such as USA, Ireland, Netherlands, Switzerland, 
Canada, as well as LDC/NIE of China, HK/China  

o Differences: Nature of exceptions -  
 Only Outward FDI –DCs only; Japan, Germany and Luxembourg  
 Only Inward FDI – NIEs/LDCs only Singapore, Brazil and India  
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 Dominance of individual countries  
o Similarities – There is a dominance of USA (a DC) and China (NIE) is both lists.  

 USA: ranked first for both outward and inward FDI in both 2014 and 2015  
 China: ranked 2nd and 3rd for inward FDI in both 2014 and 2015. And 

ranked 3rd in 2015 for outward FDI  
 

 Rate of FDI growth: Higher growth seen in inward FDI than outward FDI  
o Similarities – For both sources of inward and outward FDI; 7 out of 10 see 

increases while 3 out of 10 see decline  
o Differences: However, rates of increase for inward FDI are greater  

 Inward FDI – increases of over 3x growth – all DCs – USA, Switzerland 
and Ireland  

 Outward FDI –mostly slight increases only; exception of Ireland (137%) 
and Switzerland  

 
 (b) Suggest reasons for the distribution of FDI. [6] 

Common issues  
- Reasons not directed as the distribution of FDI; rather only at TNCs  

 
Level based. See rubrics.   

Level Marks Descriptors 

3 5 - 6 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. 
 

2 3 – 4  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. 
 

1 1 – 2 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.   
 

0 0 No creditworthy response. 

 
Key ideas:  

 Define  FDI and link to TNCs  
o FDI – physical infras or lasting mgt interest  
o TNCs account for more than two thirds of world’s FDI  
o Patterns are mostly explained by the investment decisions of TNCs  
o Hence important to consider the reasons for TNCs’ investment decisions  

 Outward FDI  Dominance of DCs as sources of outward FDI  
o Majority of the TNCs today originate from DCs; e.g. American TNCs – Apple, 

Ford, Japanese TNCs – Toyota, Swiss TNCs – Nestle  
o These TNCs manage their global operations from their home countries; hence 

their investment decisions are seen as outward FDI for their home countries  
o For either market- driven or cost-driven reasons, these TNCs venture out to the 

rest of the world in order to increase their profits  
 

 Outward FDI  Reasons for China as the only NIE in the list  
o With rapid economic devt, the 21st century has seen a drastic increase in the 
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number of Chinese TNCs such as Huawei, China Petrochemical Corporation or 
better known as Sinopec and TNCs from HK/China including Shangri-la Asia Ltd, 
HSBC 

o For either market- driven or cost-driven reasons, these TNCs venture out to the 
rest of the world in order to increase their profits  

 

 Inward FDI  Presence of NIEs/LDCs  
o Changing comparative advantage in performing manufacturing and service 

production in the favour of NIEs/LDCs have prompted many TNCs to re-locate 
their production activities to these countries; hence increasing inward FDI in the 
form of factories, office spaces, etc  

 Why the beneficial CA in these NIEs/LDCs – e.g. China, India, Brazil – 
cheaper labour cost, range of labour skills, disciplined labour, lower land 
and raw material cost, incentives from govt (financial, administrative and 
infrastructural)  

 Overall resulting in reduced cost of production for these TNCs  
o Increasing market dominance has also led to relocation of production plants to 

better serve the growing markets in these NIEs/LDCs  
 

 Inward FDI  Presence of DCs  
o Most on the global FDI is accounted for by intra-firm activities – often involving 

TNC from a home country; which is often a DC to its intra-firm activity in a host 
economies 

 These host economy perform various functions; including higher value 
added activities like regional R&D and RHQ – requiring high skilled 
labour, global connectivity  all of which DCs have CA for  

 GPN of many goods also required higher value added component parts 
(e.g. memory chips, semiconductors, etc)  these are often outsourced 
from other specialty TNCs  and made within their home DC (e.g. Apple 
buying network components from Infineon in Germany and Bluetooth 
from Murata in Japan)  this translates to higher valued DC-DC FDI; 
signaling high outward FDI for home and inward FDI for host economies)  

o DCs are also important markets even with more mature than NIEs/LDCs.  
 In addition, increasing protectionism from regional groupings like EU and 

NAFTA also forces TNCs to invest into other DCs  
 

 Inward FDI  Individual countries  
o Market penetration is a crucial reason for the high inward FDI for both USA and 

China; two or the most populous countries with high or increasing levels of 
affluence  

o Hence TNCs may choose to locate production plants within these countries to 
cater to local demands (e.g. Nestle has the highest number of production plants 
in USA) 
 

 (c) Describe the links between London and the other alpha global cities as 
shown in Resource 9. 

 
[4] 

Common issues  
- Quite a few candidates described the other cities instead  

 
Point-based. Award 1m per point raised. Minus 1m collectively if no or limited 
evidence from data is given 
 

 Overall, London has strong correlation links with 5 other alpha global cities (GC) – with 
NY, Singapore, Hong Kong and Tokyo and Paris. This is second to Tokyo and Frankfurt 
with 6 links each.   
 

 London has the strongest correlation links with New York than other alpha global 
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cities (GC) – with NY, Correlation is above 0.6 while to other cities, London has links of 
with correlation between 0.50 -0.59  
 

 Regionally, London has more stronger direct links with Asian GCs than other regions  
o London has direct link with correlation between 0.50 - 0.59 to 3 Asian GCs 

(Singapore, Hong Kong and Tokyo) as opposed to 1 European city (Paris; direct 
link with correlation between 0.50 - 0.59 ) and 1 American city New York (direct 
link with correlation above 0.60)   

o London has weaker links with Western European cities; with a correlation of less 
than 0.50; namely Frankfurt and Milan  

 
 (d) Re-shoring is the process of returning the manufacturing of goods back 

to the company's original country.  
 
Using Resources 9 and 10 and your own knowledge, recommend whether 
the British government should consider re-shoring as a development 
strategy. [9] 

Common issues  
- Explanation not adequate. You need to elaborate and make blatant links to context.  
- Must see from the point of view of the govt not the TNCs 

 
Level based  
Possible ideas to consider  
Introduction  

 Reshoring vs other strategies  

 Set the criteria with which you would be making your decision  

 Clearly state your decision  
 
One possible decision – While re-shoring can be encouraged for its potential economic 
benefits, it is wiser for a DC like UK to be selective with which sectors it wants to re-shore. 
Some lower-value added and labour-intensive manfg should not be re-shored as it would 
further reduce the country’s competitiveness.  
 
To support re-shoring  

Point  Evidence  Explanation  However…  

Potential 
economic 
benefits – 
employment  

R10 – give 
data for the 
various 
sectors  

- Being a DC, match between 
availability of skilled L and the 
demand for it for the respective 
sectors – hence further 
reinforcing the need to be 
selective in re-shoring  
 
- Socio-economic benefit in 
creating employment; SOL  
 
- Potential for indirect 
employment in other manufg and 
even service sectors    
 
- Esply in the light of Brexit, 
which could lead to some TNCs 
moving to other parts of EU   
 

- the high labour cost 
is a big deterrent for 
TNCS to relocate their 
production back 
home. Hence govt 
may need to provide 
financial incentives  
- thus whether 
economic benefits 
profit UK depends on 
whether these 
incentives are lower 
than the profits earned 
(i.e. incentives < 
profits) 

Potential 
economic 
benefits – 
govt revenue 

R10 – give 
data  

- As production is relocated, 
there is a potential for export 
revenue. Such injection into the 
local economy is much welcomed 
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to boost economic growth  
- In particular for higher value 
added components parts or 
products – e.g. electronic and 
optical products 
 
- Also needed for the mgt of 
complex supply chain – 
connection into these chains can 
potentially create more 
investment opportunities for UK; 
esply to locations outside of 
Europe  
 

Such benefits 
are especially 
important for 
areas 
experiencing 
effects of de-
industrializati
on  

Own Knowle 
– effects on 
inner city of 
Liverpool  

- Areas that have went thru’ de-
industrialization would have 
higher unemployment; esply for 
lower skilled workers  
- Re-shoring allows economic 
and social rejuvenation of these 
areas; often areas suffering from 
inner-city decline 

- however could 
contradict efforts to 
rejuvenate areas with 
service sectors  

 
 

To support SELECTIVE re-shoring  

Point  Evidence  Explanation  

Potential 
economic 
benefits – 
employment  

R10 – give 
data for 
lower skilled 
sectors   

- Being a DC, a mismatch between availability of skilled L 
and the nature of employment; esply for paper and paper 
products  
- More difficult to convince related TNCs to re-shore as 
mentioned earlier   
 

 
Arguments not to re-shoring  

Point  Evidence  Explanation  However…  

Economic 
benefits of 
off-shoring 
production  
 

Own Knowl 
 
Any TNC 
which has 
off-shored 
production  
 

- Comp adv theory – more cost 
efficient for NIE/LDCs to perform 
most of the production – for both 
TNCs and hence UK govt  
- Benefits such as profit 
repatriation  
- Hence UK govt needs to spend 
more to convince TNCs to re-
shore  
 

- many issues with 
quality of production 
that may convince 
some TNCs to re-
shore  

Potential 
pollution from 
production 
activities  
 

Own Knowl 
 

- increase in waste production 
and pollution (elaborate) 
- govt needs to spend more to 
manage these  

- as a DC, 
environmental 
legislation can be 
strictly reinforced  

Other 
profitable 
sectors can 
be 
encouraged 
instead  

Own knowl  
 
R9 – 
importance 
of services  

-  as a DC  focus on service 
sectors instead which the country 
has a CA for  
- presence of skilled labour, 
telecomm infras, etc  
- labour can be re-skilled to take 
up such employment  

- may need more 
time to re-skill people   
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Theme 3: Sustainable Development  

Urban development in Shanghai, China  
 

4 Resource 11 shows the urban land use in Shanghai, in 1973 and 2012. Resource 12 shows the 
changes in modes of transport from 1981 to 2009. Resource 13 shows the average and peak 
hour congestion levels in some Chinese cities and selected cities around the world in 2010. 
Resource 14 shows the types of wastes generated in the city in 2012 while Resource 15 shows 
the changing volume of waste for selected waste disposal methods from 2006 to 2015. 
 

(a) Describe the land use changes in Shanghai as shown in Resource 11. 
 

[4] 

Point-based. Award 1m per point raised. Minus 1m collectively if no or limited evidence from 
data is given 
 

 Extensive urban sprawl – in all directions with the most growth seen south and northwest; extension 
of around 5km  

 Reducing amounts of empty spaces – with sparing amounts in the eastern and southern parts of the 
city, with a radius of less than 1.25km 

 Greater amount of urban residential areas – in all directions; towards the fringes of the city  

 Commercial and industrial land use has also increased – in concentrated areas especially in the 
north in Zhabei; notably along the eastern boundaries of the city flanking both sides of the river 

 Marginal increase in recreational areas ; often in-situ; e.g. southwest in Changning as well as some 
newer areas such as extreme east in Lujiazui 

 Any other relevant land use description  
 

Examiner Comments: 
 

 Generally, this question was well done as students were able to identify the growth in greater 
urban residential areas 

 However, many candidates were not specific on direction of growth or did not name the areas 
shown in the map 

 Some candidates only focused on urban residential areas and did not talk about the other land 
use. 

 

(b) Using Resources 11 and 12, suggest reasons for the changes in modes transport as 
shown in Resource in 12.    

 

 
[6] 

Levels based. See rubrics.   

Level
s 

Mark
s 

Descriptors 

3 5 - 6 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. 
 

2 3 – 4  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. 
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 NOTE: For answers that fail to categorize the various modes of tpt, max 
4/6  

 

1 1 – 2 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.   
 

0 0 No creditworthy response. 

 
 

Change in mode  Reason/s with key urban concepts 

Decreasing % using non-motorized tpt 
(NMT) (from R12) 

 Walk – constantly declining from 
58% in 1981 to 26% in 2009 

 Bicycle while increased from 12% 
in ’81 to 38% in ’95, declined to 
14% in 2009 
 

 Environmental reason: Urban sprawl as seen 
in R11 -  increasing distance from residential 
areas in the fringes of the city to 
commercial/industrial concentration in the east, 
north and west of the city  

o These distances cannot be covered 
comfortably using NMT  

 Socio-economic reason: Increasing affluence 
of the LDC city as the country opened up to 
world trade since the 90s (context)  

o Hence greater affordability and 
aspiration to own private vehicles  
 

In contrast, % using motorized tpt 
increased (from R12) 

 Pt motor vehicles increased from 
8% in ’95 to 20% in 2009 
 

Increasing % using greener modes of 
tpt (from R12) 

 Electric bike – increases drastically 
from only 3% in ’95 to 15% in 2009 

 Public transit – while decreased 
from 28% in ’81 to 20% in ’95, 
increased to 25% in 2009 
 

 Political reason: With rapid urbanisation in LDC 
cities like Shanghai, traffic congestion became 
worse. This could have led to govt controlling 
number of private vehicles entering the city and 
imposing carbon/road tax on private vehicle 
owners.  This could have led to people 
considering alternative modes of transport. 
(context) 

 Technological reason: Electric bikes become a 
more common and affordable feature since 
2000. (context) 

 Social reason: More awareness about climate 
change and the increasing air pollution in the 
city further encourages people to reduce their 
carbon output. (context) 
 

Despite decrease over the years, 
dominance of walk (a non-motorized 
green mode of tpt) (from R12) 

 Walk – constantly declining from 
58% in 1981 to 26% in 2009. But 
ranked as highest % throughout  

 

 (Why the dominance?) Environmental 
reason: Used in combination with other 
methods; especially public transit  

 Environmental reason: Distance between 
home and work still remains within walking 
distance for some of the urban resident  

 Urban process: Decentralisation of the 
commercial and industrial activities as seen in 
R11. The commercial/industrial areas have 
spread out to various parts of the city in 2012; 
especially towards the west and south of the city  
   

 

Examiner Comments: 
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 Generally, this question was well done as students were able to describe changes in modes of 
transport 

 Some candidates did not use the specific data and only spoke of the changes in broad terms 

 Most however did not discuss about the dominance of walking even till 2009 and focused only 
on the rise of private transport 

 Some candidates also did not identify the key reasons and focused solely on convenience and 
urban sprawl as the only reasons for change. 

 
 

(c) Using evidence from Resource 13, describe the congestion levels in Shanghai. 
 

 
[5] 

Point-based. Award 1 per point raised.  Minus 1m collectively if no or limited evidence from data 
is given 
Note: Answer should describe the congestion; not account for it.  
 

 On a national scale,  
o Shanghai is ranked 4th most congested city with an average congestion level is 35%  

suggesting that over time, people are spending more time on the road  
o Morning and evening peaks for Shanghai are comparable to each other at 66% in the 

morning and 67% in the evening.  
o This is unlike some of the other top ranked cities where evening peak levels surpass morning 

peaks (e.g. second ranked Tianjin whose morning peak is 56% compared to its evening peak 
of 64%) 
 

 On a global scale,  
o Shanghai is not featured as one of the top 20 cities; suggesting congestion in Shanghai is 

not as dire as other cities  
o Only nationally top ranked Chongqing and Tianjin and nationally second ranked Beijing are 

ranked 15th, 17th and 19th respectively based on the global rank 
 

 Any other relevant description  
 

Examiner Comments: 
 

 Generally, most students did well if they were able to compare 

 Some candidates did not use the specific data and only compared in broad terms 

 Some candidates did not read data carefully and mistook the cities for areas found in Shanghai 

 Most candidates did compare both on global and national scale 

 However most did not talk about the differences between morning and evening peaks 
 

(d) With reference to Resource 14, describe the type of waste generated in 2007. 2012. [4] 

 
Point-based. Award 1m per point raised.  Minus 1m collectively if no or limited evidence from 
data is given 
 

 Overall, wide range of waste generated  
o Majority of the waste is recyclable waste – organic, paper, glass, metal, garden, textiles – 

making up 45.68% 
o Non-recyclable waste (plastic) on the hand is lower – at 9.98% 

 

 In terms of specific types of waste,  
o Most of the waste is combustible (can burn) – 42.22% 
o Followed by organic waste at 21.12% 
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 Any other relevant description  
 

Examiner Comments: 
 

 Generally, most students did well if they were able to use the specific data 

 Some candidates did not use the specific data and only compared in broad terms 
 
 

(e) Using evidence from Resources 14 and 15 to justify your answer, suggest two ways 
to better improve waste management in Shanghai. [6] 

 
Levels based. See rubrics.   

Level
s 

Mark
s 

Descriptors 

3 5 - 6 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. 

2 3 – 4  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. 

 NOTE: For answers that merely describe strategies, max 3/4  
 

1 1 – 2 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.   
 

0 0 No creditworthy response. 

 
Any TWO relevant ideas. Each must be justified, explained and evaluated  
Possible areas that can be improved:  

 Addressing a substantial amount of ‘unaccounted’ for waste 
o From R15  Substantial volume– make up slightly less than a third of the waste mgt method 

in 2015 
 

 Addressing the reduction of composting as a way of waste disposal  
o From R15  Not a chosen method since 2012. Prior to that made up 9.2% in 2006. 
o From R14  however, organic and garden waste make up a substantial portion of the overall 

waste in 2012; 24.23% 
 

 Addressing the reliance on landfill and incinerators as a way of waste disposal  
o From R15  in 2015, collectively both make up over 70% of waste disposal vs ard 50% in 

2006 
o From R14  however, organic and garden waste make up a substantial portion of the overall 

waste in 2012; 24.23% 
 
Possible answers   

 Soln: Creating a proper city-wide recycling program to sort out domestic waste and charge 
disincentives in clearing non-recyclable water  

o Explain :  
 Obj: Encourages more sustainable waste management approaches that are more 
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circular in nature 
 How: As done in  all German cities, domestic waste should be sorted before 

disposing – based on colour coded waste sorting  
 While waste that can be recycled waste is not charged, there is a charge for amount 

of waste that cannot be recycled  
 The sorted waste can then be channeled accordingly; reducing the amount of waste 

that is incinerated or landfilled  
o Justify:  

 From R14 – a large proportion of waste from the city (45.68%) can be recycled 
 With more recycling encouraged – decrease the inputs and outputs of the city – 

hence greater circularity in urban metabolism (UM)  
o Evaluate:  

 Possible limitations: financial cost in creating necessary infrastructure and processes, 
low public support/reception to the program (which can be persuaded with use of 
incentives and disincentives)  

 Benefit: relatively cost effective compared to building more incinerators/landfills esply 
for a rapidly growing LDC city like Shanghai, longer term sustainable solution 

 Hence, while it may take time to see results, the solution, with the commitment from 
the govt, will work for Shanghai  

 

 Soln: Investing into more efficient incinerators to make better use of the need to incinerate – e.g. 
investing into a waste-to-energy incinerators   

o Explain:  
 Obj: more effective use of incineration – reducing resources needed for energy 

generation   
 Waste-to-energy incinerators convert the heat energy from burning waste into 

potential electrical energy. Successful examples of these are Malmo, Sweden. This 
DC city uses energy from such waste-to-energy plants to fuel almost the entire city  

o Justify:  
 From R15 – a large proportion of waste from the city (ard 30%) are disposed using 

incineration  
 While fulfilling the need to incinerate, there is also an attempt to encourage more 

circular UM  
o Evaluate:  

 Possible limitations: cost (although for a financially growing city like Shanghai, this 
might not be a big issue), pollution from incineration process  

 Benefit: for an energy-hungry growing city like Shanghai, it offers a cleaner energy 
source vs coal/fossil fuel, longer term sustainable solution 

 Hence, can work for Shanghai as it helps address another issue of meeting energy 
demands, alongside waste mgt  

 
Other possible solutions  

 Soln: Education campaigns to encourage reducing overall volume of waste – 3Rs 

 Soln: Landfills to be used as bio-energy generators    

 Soln: Formalizing waste collection and sorting   
 

 

Examiner Comments: 
 

 Most candidates did mention two strategies but there was a lack of evaluation  

 Most candidates just described or state the strategy but there was no reference to the data 
to justify choice of strategy 

 Some candidates mentioned recycling but did not describe the steps to the solution 
 

 

 


