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Further information and examples of examination papers can be found at the following website:
http://www.cie.org.uk/programmes-and-qualifications/cambridge-international-as-and-a-level-geography-9696/

AS exam at the end of Year 12. 
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Human Core: Population

What you need to know:
· Birth rate (or Crude Birth Rate [CBR]: is the number of live births per thousand people, within a given population, per year. This is expressed as e.g. 13/1000 or 13‰ (the UK CBR for 2010).
· Death rate (or Crude Death rate [CDR]) is the number of deaths per thousand people, within a given population, per year. This is expressed as e.g. 9/1000 or 9‰ (the UK CDR for 2010).
· Fertility rate: This is the number of live births per thousand women aged 15–49 per year. The total fertility rate is the average number of children each woman in a population will have. In the UK in 2009 it was 1.94 children per woman.
· Infant mortality rate: This is the number of infant deaths (in the first year of life) compared to the number of live births in one year. In the UK it is 5 per thousand births.
· Life expectancy: This can be expressed in two ways
· Life expectancy at birth: the age that someone is expected to live to from birth. The disadvantage of this is that high infant mortality will pull this figure down and make it unrealistic for people who reach e.g. the age of five. Male life expectancy for the UK is 77.7 years,
· Life expectancy at a given age: this is a measure of how many years someone has left at any given age. This overcomes the disadvantages of the simple life expectancy.
· Migration rate: this is a measure of the balance between immigration and emigration. Net migration in the UK was +163,000 in 2007, with 590,000 immigrants and 427,000 emigrants.
· Population density: This is expressed at the number of people living in a country/region divided by the area and expressed a people/km². It is difficult to link this to economic development.
Now answer the following questions
1. Outline the differences between birth rate and fertility rate.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 4 marks
2. Outline the factors that lead to changing population density.
[image: ]_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 4 marks
3. Study figure 1. It gives information on infant mortality rate and GDP per capita for 10 countries in 2003.
Figure 1
	Country
	Infant mortality rate (per 1000 live births per year)
	GDP per capita
(US$)

	Sierra Leone
	146.9
	500

	Niger
	123.6
	800

	Kenya
	63.4
	1000

	Haiti
	76.0
	1600

	Brazil
	31.7
	7600

	Malaysia
	19
	9000

	South Africa
	60.84
	10700

	Saudi Arabia
	47.9
	11800

	Estonia
	12.0
	12300

	Luxembourg
	4.7
	55100



Comment on how useful infant mortality rate is as an indicator of development.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 5 marks
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Physical Core: Hydrology and geomorphology
The drainage basin hydrological cycle: the water balance.

Figure 1 The drainage basin hydrological cycle
[image: http://science.jrank.org/article_images/science.jrank.org/hydrological-cycle.1.jpg]
[From: http://science.jrank.org/article_images/science.jrank.org/hydrological-cycle.1.jpg]
· You need to understand how changes in local conditions can change the way that water flows through the system. E.g.
A. Deciduous forests intercept more precipitation in summer than winter because they shed their leaves in winter.
B. Vegetation stores, uses and transpires much more water in spring and summer than it does in winter.
C. Urban areas have many more impermeable surfaces than rural areas and so infiltration is low and over-land flow is much higher.
· You must understand the concept of the water balance. The drainage basin hydrological cycle is an open system. Although the relationship between the inputs and outputs can be very complex, it can be summed up by the equation:
P = Q + E +/- S   where:
P is precipitation
Q is runoff (measured in m3s-1or CUMECS)
E is evapotranspiration
[image: ]ΔS is the change in storage (in surface, soil, vegetation or the bedrock).

What you need to know:
· How water reaches a channel in a drainage basin. This can be summed up in figure 2


· Overland flow, groundwater flow, throughflow and direct precipitation vary according to the environmental conditions.

· The speeds of these transfers differ. Direct precipitation reaches the river first. This is followed by overland flow and then the much slower throughflow and groundwater flows.

Once this is understood then you have to:
· [image: ]Be able to describe, explain the shape of and sketch a storm hydrograph. This is summed up in figure 3.

[From http://www.bbc.co.uk/scotland/education/int/geog/rivers/images/hydrographs/hydro1.gif]

· [image: ]You must be able to describe and explain how the shape of a storm hydrograph may vary because of variations in the drainage basin hydrological cycle. E.g. 
A. The storm hydrograph for an urban area is more flashy than one for a rural area.
B. The storm hydrograph for a river in deciduous woodland is flashier in winter than summer.
C. The intensity of precipitation affects the steepness of the rising limb.

1. Describe the various ways in which water reaches a river channel.
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ [4 marks]

2. Define the term ‘interception’ (this could be: infiltration, percolation, throughflow, groundwater flow etc)
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ [2 marks]

3. Explain how a drainage basin dominated by deciduous forest may affect the discharge of a river. (this could be: dominated by permeable rock or impermeable urban surfaces etc) 
[image: ]____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ [5 marks] 
Population glossary
Learn the key terms

Crude Birth rate
This is the number of live births per thousand people per year.

Crude Death rate
This is the number of deaths per thousand people per year.

Fertility rate
This is the number of live births per thousand women aged 15-49 per year.

Infant mortality rate
This is the number of children under the age of one who die per thousand live births per year.

Natural increase rate
This is the crude birth rate minus crude death rate.

Doubling time 
Refers to the expected time taken for a country’s population to double.

Life expectancy
This is the average age to which a person is expected to live, at birth.

Migration
This refers to people moving to a different location on a permanent basis.

Population density
This is the number of people living per unit of land.
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Demographic Transition Model (DTM)
The model describes the change in the population of a country over time (or as a country develops economically).

Juvenility Index 
This is the total population aged 0-19 divided by population over 20.

Dependency ratio
It is the ratio of dependents to workers in a population.

A young population 
This has a large number of younger people in proportion to the working population.

An ageing population 
This has a large number of older people in proportion to the working population.  


Overpopulation
This is where the population is too large for the resources available.

Under population 
This exists where there are not enough people living in an area or country to utilise resources efficiently. 

Optimum population 
This is where the resources available can be developed efficiently to satisfy the needs of the current population and provide the highest standard of living for a given level of technology.
[image: ]
Neo Malthusians
Named after the pessimistic views of Malthus, they are theorists who predict that there will be a sudden decline in total population due to over-use of resources. 
Agenda 21
This refers to the UN sustainable development programme but applied at a local level.


	Abrasion
	The scraping, scouring, rubbing, grinding and drilling action of materials being moved by a river

	Attrition
	The collision of one piece of a river’s load with another, breaking off bits of rock in the process. This has the effect of making the load rounder and smaller.

	Base level
	The lowest limit to which erosion can take place, usually sea level.

	Braiding
	This occurs when a heavily loaded river rapidly loses energy and rocks are deposited mid-channel.

	Channel cross profile
	The view of a river channel from one side of the channel to the other.

	Cumec
	The unit of discharge measured in m3s-1

	Deforestation
	The deliberate clearance of forest by cutting or burning

	Deposition
	The laying down of solid material, such as silt, on the river bed or floodplain.

	Drainage basin
	The area of land drained by a river and its tributaries

	Drainage basin hydrological cycle
	An open system with inputs, outputs, transfers and stores that maps the movement of water through a drainage basin.

	Drilling
	A form of abrasion where a pebble trapped in a hollow on a stream bed is rotated by the moving water so that it wears away the bedrock in a circular fashion.

	Efficiency
	The ratio of the cross-sectional area of a river and its wetted perimeter. It is expressed as the hydraulic radius.

	Erosion
	The wearing away of the land surface by rocks carried in a river.

	Evapotranspiration
	The total amount of water leaving a vegetated surface by the joint processes of evaporation and transpiration.

	Graded profile
	A theoretical form of river long profile that exists when there is a balance between the rate of erosion and the rate of deposition. Typically it is steep near the source and reduces in gradient towards the base level.

	Groundwater 
	Water which collects underground in pore spaces in rock

	Groundwater flow
	The movement of groundwater. This is the slowest transfer of water within the drainage basin. It provides water for the river during drought.

	Hard engineering
	A series of management strategies where there is controlled disruption of natural processes by using man-made structures.

	Hjulstrom’s curve
	A graph that shows the relationship between the velocity of a river and the size of particles that can be eroded, transported and deposited.


	Hydraulic action
	An erosion process where the banks and bed of the river a eroded by the moving water alone.

	Hydraulic radius
	A measurement of the efficiency of a river; the ratio of the cross-sectional area of a river and its wetted perimeter.

	Infiltration
	The movement of water from the surface downwards into the soil.

	Interception
	The process by which precipitation is prevented from reaching the soil by leaves and branches of trees as well as  by herbaceous plants and grasses. 

	Kinetic energy
	The energy of a moving mass. It is a function of  mass and velocity

	Long profile
	A diagram that shows the changes in the altitude of a river’s course as it goes from source to mouth.

	Overland flow
	The rapid movement of water over saturated or impermeable land.

	Percolation
	The downward movement of water from soil to the rock below or within rock.

	Potential energy
	The energy stored in a mass as a result of its position in a force field (in this case gravity).

	Recurrence interval
	The frequency with which a flood of given magnitude is likely to occur.

	Rejuvenation
	An increase in the energy of a river as a result of a fall in base level or uplift of land.

	Roughness
	A measurement of the frictional drag of a river bed on the moving water. It is calculated using the Mannings N formula.

	Runoff
	All the water that flows out of a drainage basin

	Saltation
	A form of transportation where particles bounce along the river bed.

	Soft engineering
	Ecologically sensitive management solutions to river erosion and flooding e.g. afforestation or land use zoning.

	Solution
	A form of erosion where the river water dissolves soluble bedrock.

	Store
	A part of the hydrological cycle where water stops moving. This can be either temporary or permanent.

	Storm hydrograph
	A graph of river discharge in cumecs over the period of time from the onset of a rainstorm to when the river returns to its normal flow.

	Suspension
	The transportation process where small material is carried in the body of a river.

	Thalweg
	The part of the river that has maximum velocity and depth.

	Throughfall/stemflow
	The water that drips off leaves or travels down the trunk of a tree during rainfall.

	Throughflow
	The water that moves down-slope through soil. 

	Traction
	The rolling of river bedload along a river channel

	Transportation
	The movement of eroded particles from their origin to the place they are deposited. 

	Valley cross profile
	The view of a river valley from one side of the channel to the other.

	Wetted perimeter
	The total length of a river channel in cross-section which is in contact with the water.
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Hydrology and fluvial geomorphology

The drainage basin system
Outputs: evaporation, evapotranspiration and river discharge.
Stores: interception, soil water, surface water, ground water, and channel storage.

Flows: above ground - throughal, stemflow, overland flow, and channel flow.
below ground - infitation, percolation, throughflow, roundwater, and baseflow.

Underground water: water tables, ground water, recharge, and springs.

Discharge relationships within drainage basins
‘Components of hydrograhs (storm and annual.
Influences on hydrographs.

Climate: precipitaion type and intensity, temperature, evaporation, transpiration, evapotranspiration,
and antecedent moisture.

Drainage basin characteristics: size and shape, drainage density, porosity and permeabilty of sois,
rock type, slopes, vegetation type, and land use.

River channel processes and landforms

Channel processes.

Erosion: abrasion, corrasion, solution, cavitation, and hydraulc action.

Load transport: tracton, saltation, suspension, and solution

Deposition and sedimentation: the Hitlstrom curve.

River flow: velocity and discharge, patterns of flow (laminar, turbulent and helicoidal, and thalweg.
Channel types: straight, breided, and meandering

Landforms: meander river clifs, point bars, oxbow lakes, ifle and pool sequences, waterfalls,
‘gorges, bluffs, floodplains, levess, and deltas.
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‘The human impact

Modifications to catchment flows and stores and to channel flows by land-use changes
(dsforestation, afforestation, urbanisation), abstraction and water storage.

The causes and impacts of river floods; prediction of flood risk and recurence intervals.

The prevention and amelioration of river floods to include:

« forecasts and warings

 hard enginesring - dems, straightening, levées and diversion spilways

= soft engineering - floodplain and drainage basin management, wetland and river bank
‘conservation and river restoration.

Case study: candidates must study a recent river flood event showing the causes of the flood,

impacts on both people and the environment, and evaluate attempts 1o reduce the impact of the

fiood.
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Atmosphere and weather

Diurnal energy budgets
Factors affecting diurnal eneray budget: incoming (shortwave solar radiation, reflected solar
radiation, eneray absorbed into the surface and subsurface, albedo, sensible heat transer,
longwave radition, latent heat transfer — evaporation, dew and absorbed energy retumed to earth.
‘The global energy budget

The lattudinal patter of radition: excesses and deficits.

Atmospheric transfers: wind belts and ocean currents.

‘Seasonal variations in temperature, pressure and wind belts: the influence of latitude, land/sea
distribution, and ocean currents.

Weather procasses and phenomena

Atmospheric moisture processes: evaporation, condensation, freezing, melting, deposition, and
sublimation.

Causes of precipitation: convection, rontal and orographic uplif of air, and radiation cooling.
Types of precipitation: clouds, ain, hal, snow, dew, and fog.

The human impact

The enhanced areenhouse ffect and globsl warming the svidence, possible causes and
atmospheric impacts.

Case study: candidates must study an urban ares which shows the effects of human actiity on
climate: temperature (heat island), humidity, precipitation and winds.
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Rocks and weathering

Plata tactonics
Nature of tectonic pltes and their giobal patiers.
Types of plate boundaries: divergent (constructive), conservative and convergent (dsstructivel.

Processes and associated landforms: sea floor spreading, subducton, fold mountain building, ocean
rdges, ocean trenches, and volcanic sland arcs.

Weatharing

Physical (mechanicall westhering processes: resze-thaw, heatingleooling, salt crystal growth,
pressure release (diatation), and vegstation root action.

‘Chemical weathering processes: hydrolysis, hydration, and carbonation.

General factors affecting the type and rate of westhering: climate, rock type, rock structure,
vegetation, and relef.

‘Specifc factors affecting the type and rate of weathering: temperature and rainfal (Peltier diagram.

Slope processes
Siope processes, conditions under which each oceurs and effects on slopes.

Mass movement: heaves, flows, sides, and flls.

Weter and sediment movement on hilslopes: rainsplash and surface runoff shestwash and rils).

The human impact
The impact of human activties on the stabilty of slopes: increasing stabilty and decreasing stabily.
Strategies to modify siopes to reduce mass movemens: pinning, netting, grading and afforestation.

Case study: candidates must study the impacts of human activity on slopes showing the effect on
the stabilty of the siope, and evaluate attempts to reduce mass movement.
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Natural incroase as a componant of population change

Naturalincrease rate, birth ate and desth rate, fertliy rate, and infant mortalty rate.

Factors (social, economic, environmental and politcal afecting levels of fertity and mortaliy.
The interpretation of age/sex structure diagrams.

Population structure (age, gender, dependency, and dependency raiol.

Demographic transition
Changes in birth rate and death ate over time.

Aciitcal appreciation of the demographic transition model, Stages 1-5.
Issues of youthful popuiations and ageing populations.

Links between popuation and development: changes in infant mortaly rate and Ife expectancy over
sime.

Population-resource relationships

The concept of food security. Causes and consequences of food shortages.

“The roles of technology and innovation in development of food production. The role of constraints.
le.g. war, cimatic hazards) in relation to sustaining population.

“The concept of carying capacity.

Candidates should be able to citcally evaluate the concept of optimum popuiation including
overpopulation and underpopulation.

‘The management of natural increase

Case study: candidates must study one country's popuation policy regarding naturel increase,
showing the diffcultes faced and evaluate the attempted solutionls). The case study must include
attempts to aler the natural increase rate and to manage the results of population change.)
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Migration as a component of population change
Movements of popuations (excluding all movements of less than one year's duration.

‘Causes of migration: push factors and pul factors, processes of migration (including chain migration)
‘and patterns of migration lincluding by distance and by age), the role of constraints, obstacles and
barters (e.g.cost, national borders).

Intornal migration (within a country)

Rural-urban and urban-rural movements: their causes and impacts on source areas and
receiving/destination areas inclucing popuition structures.

‘Stepped migration within the settlement hierarchy and urban-urban movements.
Causes and impacts of intra-urban movements (within urban settlements).

International migration
Voluntary and forced involuntary) movements.

‘Causes and patterns of international migrations lincluding economic migration and refuges flows)
and impacts on source areas and recelving/destination areas.

‘The management of international migration

Case study: candidates must study one international migration stream: fs causes, character, scale,
pattern and impacts on source areas and recsiving/destination areas.
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Settlement dynamics

Changes in rural settloments
Contemporary issues in rural settlements in LICs, MICs and HICs, (e.g. depopulation, service:
provision) including the impacts of internal migration and the consequences of urban growth.
Case study: candidates must study a rurel settlement (vilage or hamlet) or a rual ares showing

some of the issues of ts development and growth (or decline) and evaluating the responses to
these issues.

Urban trends and issues of urbanisation
Urban growth. The process of urbanisation and its causes and consequences in LICs, MICs and
HICs, including counterurbanisation and re-urbanisation, competition forland and urban renewal.

The concept of a world Gity: causes of the growth of world cities and the development of a hisrarchy.
of world cities.

‘The changing structure of urban sattlements

Factors (socal, economic, environmental and politcal afecting the location of activities within
urban areas (including planning) and how urban locations change over time for retaling, services and
manufacturing.

The changing central business district (CBD)

‘Compstiton for space (spatial competition in urban areas, the concept of bid rent, and functional
zonation.

Residential segregation: causes (income and racefethnicityl and processes (e.g. operation of the.
housing market, influence of family and friends, culture and planning).
‘The management of urban settlements

Case study: candidates must study urban settlements showing the challenges of, and evalusting
the attempted solutions in, sach of the following:

 a shanty town (squatter setement) in an LIC or MIC
= providing infrastructure leither power or transport) for  ciy.
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