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Choropleth Map


This map is shaded according 
to a key which shows a 


range of shades. The colour 
should become darker as the 


value increases.







Choropleth Map
Strengths:


• They are easy to 
complete


• Show a good visual 
impression of change 


over space


Weaknesses:
• Variations within 


categories are hidden
• There is a false 


impression of abrupt 
changes at boundaries
• Hides smaller scale 
variation within areas







Isoline Map
Isoline 


maps show 
lines that 
join up 


areas or 
values that 
are equal.







Isoline Map
Strengths:
• Gives a clear 
representation of 
spatial patterns


• Can add colour to 
enhance.


• Easy to read off 
values if point is on an 


isoline.


Weaknesses:
• Values in between 
isolines are open to 


interpretation
• Too much data can be 


difficult to plot
• Hides small scale 
variations between 


lines.







Flow Line Map


Lines, often with arrows on a 
map which show the exact path 
of movement. The width of the 
arrow represents a flow rate. 


Often used for migration. 







Flow line Map
Strengths:


• Clear to see the size 
of flows and the  


direction of movement 
• Clear to pick out 
highest and lowest


Weaknesses:
• Do not usually give 


specific figures
• Too many lines can 
make it difficult to 


read







Desire Line Map
Lines on a 


map showing 
a general 


direction of 
movement. 
The width 


often 
represents 
how large 


the value is.







Desire line Map
Strengths:


• Can show the distance 
of travel clearly and 


spatial patterns
• Sometimes the width 


is changed to show 
proportions


Weaknesses:
• Too many lines can are 


the map difficult to 
read


• Simplifies journeys into 
straight lines


• Does not show 
direction of travel







Dot Map
Dot maps show 


information as individual 
dots on a map. Each 
dot might represent 
more than one, for 
example in this map, 1 
dot represents 1,000 


people. They are often 
used to show population 


distribution.







Dot Map
Strengths:


• Gives a clear visual 
representation of 
clusters and spatial 


distribution
• Easy to construct
• Dots are equal sized 
so it makes it easier 


to compare


Weaknesses:
• If there is a large 
number of dots it is 
difficult to count


• Can make areas appear 
‘empty’ due to dot 


having specific value
• Does not give precise 


values







Proportional symbols
Proportional symbols can be 


added to a map to show 
differences between places. 
The same symbol (often a 
circle) appears larger or 
smaller, depending on how 


something changes. 







Proportional symbols 
Strengths:


• Gives a clear visual 
representation of largest 


and smallest values
• Can compare across 


different places
• Symbols can be 


compared to a scale to 
get a value


Weaknesses:
• Symbols can overlap 
making it confusing
• Size may obscure 


location
• Often doesn’t give an 


exact value.







Sphere of influence
These maps show the 
spatial extent of the 
impact of a place or 


geographical event on its 
surrounding environment. 
These are often drawn 
on maps as circles or 


spheres. E.g. to show how 
far a shopping centre 
draws customers from.







Sphere of influence 
strengths:


• Gives a clear visual 
representation of how 


far an area is 
influential 


• Allows comparison 
between places


Weaknesses:
• Does not provide 


specific data
• Simplifies ‘sphere’, 
assuming influence is 


the same in all 
directions








Term Definition


development The state of growth or advancement whereby people and places improve over time.


population
density


The number of people in an area, usually expressed as people per square kilometer.


relative poverty The condition in which people lack the minimum amount of income needed in order to maintain 
the average standard of living in the society in which they live.


absolute 
poverty


Measures the ability to meet basic human needs of minimal food, water, shelter, sanitation, 
health and education. 


Human 
Development 
Index


A scale that measures development and gives a score from 0 to 1, with 1 being the highest.  
Considers the gross national product per capita, life expectancy and adult literacy rate of a 
country.


The world is developing unevenly.


Measuring Development
Development is a term that measures how advanced a country is compared to others. It is about the standard of 
living in a country – whether people can afford the things they need to survive. It is not just about money – it is 
about the quality of life within a country.


Economic development is a measure of a country's 
wealth and how it is generated (for example 
agriculture is considered less economically advanced 
than banking).


Human development measures the access the 
population has to wealth, jobs, education, nutrition, 
health, leisure and safety - as well as political and cultural 
freedom. Material elements, such as wealth and 
nutrition, are described as the standard of living. Health 
and leisure are often referred to as quality of life.Economic development indicators include:


• GDP (Gross Domestic Product): The total value 
of goods and services produced by a country in 
a year.


• PPP (Purchasing Power Parity) – this means that 
the GDP is given in terms of what it can buy 
using local prices. It takes into account the cost 
of living in a country e.g. $1 can buy more in 
Sierra Leone than in the USA. 


Human development indicators include:
• Life expectancy: The average number of years a 


person can expect to live to.
• Infant mortality: The number of children per 1000 


live births who die before their first birthday.
• Literacy rate: the percentage of the population, 


aged over 15, who can read and write.
• Birth rate: The number of live births per 1000 


people per year.


The Human Development Index is produced every year 
by the UN. It’s a combined measure of life expectancy, 
education and GDP per capita which scores a country 
between 0 and 1. 
0.8 and over = high development, 0.5 – 0.799= medium 
development,   Under 0.5 = low development 


But…development is actually pretty hard to measure 
because is includes so many thing.
• Single indicators like GDP can be misleading if 


they are used on their own because, as a country 
develops, some aspects develop before others.


• Using a composite measure of development like 
HDI where more than one way of looking at 
development is included avoids these problems.


Consequences of 
uneven 


development


Wealth – generally northern countries are 
wealthier than southern countries.  Over 
time countries should all become more 
developed and wealthier.


Health – Many LIDCs have high levels of infant 
mortality, high birth rates and low life 
expectancy levels. These indicators can show 
low levels of investment in health care, 
education, water supply, food supply and 
sanitation. The lower the number of doctors 
shared per 1000 people, the lower the 
development levels in a country.  As a 
country develops, the level of infant mortality 
decrease, life expectancy level increase, and 
birth rates go down. The number of doctors 
goes up as there are higher levels of 
education. In the UK, the birth rate is 11 per 
1000, however in Ethiopia it is 33.5 per 1000. 


Education – low literacy rates and 
low numbers of people attending 
schools suggests money for 
investment in education is low.


Standard of living – in LIDCs a large 
number of people live in areas where 
infrastructure is poor with lack of 
running water, sanitation and decent 
housing.







Term Definition


aid A transfer of resources from one country to another; typically from an AC to an LIDC.


Advanced 
Countries (AC)


Countries that share a number of important economic development characteristics including 
well-developed financial markets, high degrees of financial intermediation and diversified 
economic structures with rapidly growing service sectors.


Emerging
Developing 
Countries (EDC)


Countries which neither share all the economic development characteristics required to be an 
AC or are eligible for the Poverty Reduction and Growth Trust (an LIDC).


Low-Income 
Developing
Countries


Countries that are eligible for the Poverty Reduction and Growth Trust from the IMF; they are 
the poorest countries in the world.


There are many causes of uneven 
development.


Physical factors affecting 
development


Human (social) factors affecting 
development


Human (political) factors 
affecting development


Natural resources – countries with lots 
of raw materials like minerals and fuel 
sources can make money by selling 
these.
Climate – countries with poor climates 
find it difficult to grow food to feed 
their population and support their 
families.
Location – landlocked countries (have 
no coastline) so find it difficult to trade 
as they have no free access to the sea 
(cheapest form of transport).
Relief – steep land is difficult to farm 
and to build on.
Natural hazards – countries that have 
lots of natural disasters have to spend 
a lot of money on rebuilding instead of 
improving what is already there.


Debt – if a country has to borrow 
money then most of the money it 
makes in the future goes towards 
paying back the debt and its interest.
Conflict – money is spent on fighting 
and not on improving education and 
health care.  Fighting can also 
damage infrastructure that then 
needs to be repaired.
Disease and healthcare – lack of clean 
water and health care can mean a 
large number of people suffer from 
diseases so cannot work.
HIV/Aids – these mainly affect the 
young adult working age population 
so it reduces the number of people 
available to work.


Trade links – if a country is 
outside of a trade bloc or 
agreement then it is more 
difficult for them to trade with 
these other countries.
Colonialism and neo-colonialism 
– countries that were colonised 
(ruled by a foreign country) 
were often at a lower level of 
development when they gained 
independence as the ruling 
country had removed their raw 
materials and sold them back 
expensive manufactured goods.  
After independence the old 
ruling countries still controlled 
the newly independent 
countries through exploiting 
their cheap labour.  


Rostow’s Model of Development
Rostow said that countries 
would develop as time goes by 
if they went through five 
stages. 
Problems:
• Assumes all countries 


start at the same level of 
development.


• It doesn’t consider the 
quality or quantity of a 
country’s natural 
resources.


• Based on 18th and 19th


century development of 
European countries.


Stage 2: Pre- conditions for take off more commercial agriculture, 
increased wealth and investment. eg Philippines.  


Stage 3: Take off Secondary manufacturing dominates increased 
infrastructure and government expenditure. eg Thailand


Stage 5: High mass consumption Services dominate, increased personal 
wealth leading to consumerism. eg Japan. 


Stage 4: Drive to maturity Increasingly self-sufficient diverse economy, 
rapid urbanisation, tertiary services dominate. eg China. 


Stage 1: Traditional society Subsistence economy based on small-scale 
agriculture with little infrastructure; eg Ethiopia.







INDONESIA- case study of an EDC and its changing economic development
Geographical Location
Indonesia is a country in the south east of Asia 
which lies on the Equator. It is a group of 
volcanic islands with the Pacific Ocean to the 
north east and the Indian Ocean to the west. 
The country borders Malaysia to the north, and 
Papua New Guinea to the east. The capital city 
is Jakarta which is on the island of Java.


Factfile:
• Population = 263 million
• GNI per capita = $3,440 (in 2000 just $580)
• HDI = 0.689
• Islands = 14,000


Availability of Natural Resources
 Rich and fertile volcanic soils
 Diverse and productive seas
 Coffee, cocoa, coconuts and spices
 Rice, oil palms and rubber trees
 Significant coal, oil and natural gas 
 Mineral ore resources: copper, tin                                            


and gold


Environment
ClimateLandscape


Ecosystems


Political Development


• Only 70 years old as a country.
• Dutch colony until 1945.
• Japanese occupation from 1940 – 1945 


during WWII.
• Military coup in 1965.
• Communist purge (up to 2 million killed!)
• 1969- General Suharto made himself 


president and ruled under the ‘New 
Order’- despite this authoritarian rule, 
he was supported by the US who 
encouraged foreign direct investment.


• 1997 - Asian Financial Crisis resulted in 
very high levels of inflation and in 1998 
General Suharto was forced to step 
down.


• In 2004 the country finally became 
democratic.


• 2014 new president                              
pledged to improve 
infrastructure and 
become a maritime 
power.


Imports, Exports and Importance of TRADE
Most imports are from eastern and south eastern Asia.
Majority of exports also go to Asian countries.
For many years Indonesia had a trade surplus (it 
exported more than it imported) but in recent years 
has seen a trade deficit (imports>exports).


International Investment
Since democracy there has been increased investment 
from overseas as it is more stable, especially in the oil 
and gas industry. Companies invest in Indonesia 
because it is rich in natural resources and the 
minimum wage is half that of in China which means 
that companies can maximize profits.
In 2017 over $8 billion was invested (almost twice that 
of investment from within Indonesia!) e.g. Nike has 39 
factories across Indonesia
PROs: Brings tens of thousands of jobs for workers, 
gives people a stable source of income and often 
provides higher wages than jobs in agriculture.


CONs: exploitation of low wages, poor working 
conditions- ‘sweatshops’, plus poor 
environmental practices.


IMPORTS EXPORTS


volcanic


rich soils


steep 
slopes


terraced


tropical 
rainforest


14,000 
islands


dense 
vegetation


mangrove 
forests


high 
biodiversity


coral 
reefs


Equatorial


monsoon


protect 
coastline


temperatures 
stay high all 


year


seasonal 
intense rainfall


Many regions 
average 


>2000 mm / 
year


23°C – 28°C


Most 
biodiverse 
in world







Changes in Employment


Since 1965, employment in agriculture has dropped 
by 40%, from 72% to just 32% in 2015. At the same 
time, there has been a steady increase in the 
percentage of the population employed in the service 
sector, which in 2015 made up nearly 50% of the 
workforce. The manufacturing sector has also seen a 
rapid increase as the percentage employed in this 
sector has more than trebled. This reflects the 
changing economic status of Indonesia as it has grown 
from an LIDC to an EDC. The increased proportion of 
the population employed in the service sector is also 
likely to be a reflection of the growing tourist industry.
However, accurate figures are often difficult to 
produce as many Indonesians are employed in the 
informal sector e.g. seasonal agricultural work.


Changes in Population
Indonesia has the 4th largest population in the world, 
with 58% living on the island of Java. Transmigration 
was encouraged for many years to ease the 
overcrowding in Java, but this created conflict
between indigenous people and the migrants and the 
policy was ended in 2015.
Indonesia has a very youthful population (1/4 are 
under 15) and dependency ratio is low. Both birth rate 
and death rate have dropped, although death rate has 
fallen more rapidly- still significant population growth. 


Social Factors Influencing Development
The Indonesian government has a medium-term 
development plan which focuses on, among 
others, infrastructure development, education 
and health-care. The poverty rate has been cut by 
more than half since 1999, to 10.9% in 2016. 
However, the quality of health clinics and schools 
is uneven, meaning there are still some very poor 
social development indicators e.g. 1 in 3 children 
under the age of 5 suffer from stunting.


EDUCATION HEALTHCARE


•Spend 3.3% of GDP. 
(almost half of the UK)
•By law children should 


complete 12 years 
education, but is often 
not enforced. 
•Only 77% of possible 


students enrolled in 
secondary school.
•94% adult literacy.
•Corruption - problem
•May be unable to fill 


job posts in future.


•Much improved- new 
universal healthcare 
system (JKN). 
• In past Indonesians 


needed health 
insurance which is ££! 
Millions had none.
•Biggest killer = strokes.
•Linked to smoking 


(highest % of adult 
smokers in the world!)
•Other issues: HIV and 


traffic.


AID PROJECT-
Bali ReGreen


Technological Developments
There were 132.7 million internet users by 
2016. Facebook is a hugely popular 
destination and Indonesians are among the 
world's most active Twitter users. Although 
the number of fixed internet subscriptions is 
relatively low, there is huge demand for 
mobile phones.
In fact the number of mobile phone 
subscriptions per 100 people is over 150!
This gives millions access to the internet.
Foreign investment brings in technological 
advances.


Rostow’s Model Applied to Indonesia


Background


How it 
works?


How much 
of a success?


1963 volcanic 
eruption 


vegetation 
destroyed


farming ↓ 


north east 
Bali


35% of villagers live 
below the poverty line 


poor access to 
education and 


healthcare


2000 killed 


environmental 
bamboo 


foundation


plant fast 
growing 
bamboo


reforestation
locals get taught 
how to look after 


plants


creates a 
microclimate and 
restores ecology


drought tolerant


helps soil hold 
onto water


After 3-5 yrs
produce 200 


poles of bamboo


source of 
income


create 
furniture, 


ornaments, 
etc.


shelters 
crops 


sustainable 
development?


YES- training means 
it helps future 


generations and 
income can send 
children to school


NO- does not 
encourage move away 
from primary industry


1. Pockets of tribal 
people subsisting in 
parts of rainforest


2. Outlying islands where TNCs 
have invested e.g. in palm oil


3. West Java – rapid 
rural-urban migration 
to Jakarta for work in 


factories


4. Wealthier 
parts of cities 
e.g. Jakarta


5. The small minority 
of very wealthy







Term Definition


urban Refers to areas that have been built by people; towns and cities.


urbanisation The process of towns and cities developing and becoming bigger as their population increases.


Migration The movement of people from one place to another; may be voluntary or forced, temporary or permanent, domestic 
or international.


internal growth Growth within a city that results from births among the resident population rather than people moving into the city.


functions A role performed by something; in the case of a city, this may be administrative or related to a sphere of activity.


conurbation A large urban agglomeration that results from several cities merging over time, forming a continuous urban area.


urban belt An area of land which has become more urban in character.


megacity Usually defined as a city that has a population of over 10 million, although the exact number varies.


world city A city considered to be an important node in the global economic system and which has iconic status and buildings.


The majority of the world’s population 
now live in urban areas.


How is the global pattern of urbanisation changing? 
In 2007, the UN announced that for the first time more than 50% of 
the worlds population lived in urban areas. The number of urban 
dwellers rises by an estimated 180,000 every day. By 2050, 75% of 
world population could live in towns and cities. 


What is a city?
Cities are nearer the top of settlements hierarchy. They 
develop more functions as settlements move through 
the hierarchy. They provide more services as a 
consequence. The hierarchy  moves from dwellings and 
farms where single families live, moving through 
hamlets, villages, towns and cities to conurbations. A 
conurbation is made up of the major city and its 
suburban areas, housing tens of millions of people. 
Examples are the Pearl River Delta area in China. These 
can then merge with other cities to form sprawling 
urban belts.


Why is water an important factor for settlements?
Water is still an important site factor, providing 
communications and opportunities for trade, along with 
water supply and waste disposal. Many of the worlds 
major cities are situated on major river, sometimes close 
to its mouth, such as Rio de Janeiro. They are built of flat 
land created by the river, which sometimes floods the 
same area. Many major cities are vulnerable to sea level 
rise due to their locations.  


What are the characteristics of megacities?
The rapid rate if growth which takes place in AC’s and more recently LIDC’s 
has led to the creation of a number of cities with a population over ten 
million. Cities with a population of this size are called megacities. These are 
often capital cities. In 1950 there were only two megacities, but there are 
now thought to be over 30 and the number is growing. Some of the most 
recent growth have been a result of industrialisation and outward 
investment from AC’s and are found in southeast Asia and Africa. Megacities 
have 5% of world population at present. Some cities now have populations 
over 20 million people and these are continuing to grow as they draw in 
surrounding populations as well as growing internally. 


Why are megacities important? 
As cities grow, their demographic pattern changes. People who move in are 
often of working age or younger and are looking to support their families 
and offer them a better life changes. Greater financial stability often gives 
couples the confidence to raise larger families, increasing the rate of growth 
still further even without a rapid rate of immigration. Many urban areas also 
get denser as they grow. This could potentially bring environment benefits 
in the longer term as people are concentrated in smaller areas rather than 
causing urban sprawl. It is important to plan for growth or the urban form 
that develops in the early stages of a city’s development tends to persist for 
decades. A good examples of careful city planning is Singapore. 
Infrastructure was considered in long term planning to cope with long term 
growth. Megacities can offer benefits for economies of scale so that the 
impact of people is concentrated in one area, rather than sprawling over a 
larger area. There can also be a better ‘civic identity’ with the city, which 
fosters pride, rather than resentment at those in charge. Megacities may be 
more stable and offer better public services, but internal divisions need to 
be tackled. Solar energy generation, recycled materials and careful 
integration of technology could help these cities become more efficient. 


What is a world city?
A world city (known as a global or alpha city) is one which is 
considered to be an important hub in the global economic 
system. 
Characteristics:
• Headquarters of multinational companies based in the city  
• A center for innovation in business
• A center for media and communications
• Integration into the global economy
• A major center for manufacturing 
• Important port facilities 
• Financial services
• Regional importance compared with other cities 
• Highly rated universities 
• Cultural opportunities. 


What is the global pattern of urban growth
The pattern of growth in urban areas has not been the same across the 
world. Cities in Europe and north America reached the peak of their growth 
in the 1950s or earlier. The most sustained period of urban growth in AC’s 
took place during the industrial revolution of the late 1700s and early 1800s. 
Increase in population driven by the ‘baby boom’ and the building of new 
houses, led by sprawls and the growth of the ‘suburbs’. London and Paris 
were the first ‘millionaire’ cities. Urbanisation is currently much more rapid 
in EDC’s and LIDCs. Cities in Asia and Africa have now taken cities in  Europe 
and North America terms of population size. 
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Term Definition


pull factors A positive factor that attracts people to an area.


push factors A negative factor that results in the movement of people away from an area.


Informal sector Refers to jobs that don’t offer regular contracted hours, salary, pensions of other features of formal 
employment; may refer to illegal or unlicensed activity.


There are causes and consequences of 
rapid urbanisation in LIDCs.


What does rapid urbanisation mean for cities? 
What are the causes of rapid urbanisation in LIDC’s?
The rate of growth of LIDC cities is now the fastest in the world. 
The highest population growth rate is in the continent of Africa; 
urban populations there are expected to triple in size by 2050. 
There is still less than 40% urban population in Africa, with plenty 
of potential to grow further. Cities such as Yamoussoukro, Cote 
d’lvoire, may grow by over 40 per cent in the next five years.   


Internal growth
Once people arrive in cities and find employment and housing, they will tend to 
have children. This increase in population due to higher birth rates is called 
internal growth and it can result in rapid rate of population growth, particularly 
in LIDCs where cities have a large youthful population. By contrast, many cities 
in AC’s are facing ageing population and declining numbers. It is not just cities 
and megacities that are experience an increase in population. Towns great and 
small are seeing rapid growth in many parts of the world. Are LIDCs going to 
repeat the pattern of the United states, where rural areas are often neglected as 
a consequence?  


City dwellers are predicted to double  in number by 2050, rising to over 6 billion people, which will lead to further urban sprawl or 
increased density of occupation. There has been particular growth in the Pearl River Delta in China, including cities such as Shenzhen and 
Guangzhou. Some cities have specialised in manufacturing particular product, and this has drawn people into them from surrounding rural 
areas, looking to improve their quality of life. 


Urbanisation is driven by: 
• Rural – urban migration –


people being drawn from the 
rural areas to live in cities.


• Internal growth – when people 
who have moved into the cities 


have lots of children. 


Push Pull


- Opportunities for 
employment other than 
agricultural work are limited 
and wages in rural areas are 
at poverty levels in many 
countries. 
- Rural areas often have fewer 
services (including access


- There are more opportunities for employment than in 
rural areas, better wages. 
- Better health care systems and schools in urban areas
- Cities become transport hubs, with road, rail, canal 
and air networks meeting there or passing through 
them. Encourages new arrivals, benefits on industry, 
draws in workforce from the surrounding area. 
- Prestige comes from a city location, drives up cost of 
property and office space through demand. 


What are the consequences of rapid urban 
growth in LIDC’s? 
LIDC towns and cities are facing rapid rates of growth and 
may not be able to cope. Investment needs to continue or 
the growth may slow. Infrastructure issues such as traffic 
congestion, poor air quality and inadequate housing may 
begin to restrict further economic growth. 


In Africa, the last two decades have seen cities growing at 
their fastest ever rate. Urbanisation has not always resulted 
in improvements in the quality of life for those who live 
there, although the perception that leads them to move to 
the cities is that they will improve their life chances. As slums 
have grown, air quality has deteriorated and some cities are 
facing severe water shortages. 


Infrastructure improvements such as paved highways and 
new bridges, sometimes as a result of World Bank Funding, 
have enabled easier access to some LIDC cities. New arrives 
have priorities; to find somewhere to live, secure 
employment or source income, food, water, sanitation and 
children require education and the whole family may need 
healthcare. 


Jing – Jin – Ji
The Chinese government is currently pushing forwards a 
plan to develop a city region centred on Beijing which may 
eventually house 130 million people. It is known as Jing – Jin
– Ji. The idea is that integrating existing urban areas into one 
super city may lead to further innovation and environmental 
protection. The settlement could spread over 207,200 km2 
and would require significant investment in transport, 
including high-speed rail, as well as services such as schools 
and hostpials. This is an extreme example of the planning 
decisions that are needed to cope with the increase in urban 
growth. 


Lagos, Nigeria: a better life for new arrivals?
Lagos has experienced a rapid population increase with numbers growing by 3.4 
m people between 2000-2010. Consequences: City has run out of room and 
extends along bridges, leading to traffic congestion and sprawl up to 24km 
inland. Lagos is expected to double in size in the next 10 years. It is Nigeria’s 
most important city and is economic centre for West Africa, but many people 
live in slums. Problems: resident live without electricity, poor sanitation, 
threatened by flowing, disease, human waste flows through homes after rain. 
Outbreaks of typhoid, yellow fever and virus H5N1, high rates of HIV/AIDS. Life 
expectancy is below 50. Residents are affected by corruption and need to pay 
bribes to officials and crime rates are high. There have been investments for 
sport stadiums and conventions centres yet residents do not benefit from this 
investment. There are slums named the Makoko is considered to be the ‘Venice 
of Africa’. Homes have been build on stilts over a lagoon which has been 
polluted. The area has become a floating city extending out to the point where 
the water gets too deep. 250,000 people live in this area, using the water for 
domestic use and smoke from fires used for cooking and heating hangs over the 
houses. In 2006 the World Bank identified nine of Lagos’s largest slums for 
upgrading. These included Makoko. A loan of US$200 million will be used to 
help improve drainage and the management of solid waste. 


CASE 
STUDY


Informal housing
Built on land which does not belong to those who are 
building it.  Land not suitable for the purpose: river 
beds which may not be suitable for the purpose: river 
beds which may fill with water after rains, land close 
to industrial activity which may be bad for peoples 
health, or land on steep and unstable slopes. Often 
affected by landslides and flooding. 







 


LAGOS …is a megacity on 


the coast of Nigeria built on a 
large lagoon. Nigeria is an 
LIDC, although it has the 
biggest economy in Africa. Lagos has a population of around 21 million and is one of the 
fastest growing cities in the world (+500,000 people per year). Lagos is the main financial 
centre for Nigeria (10% of Nigeria’s GDP), containing 80% of Nigeria’s industry. It has an 
international airport and one of the largest ports in Africa.


Migration: rapid growth has caused urban sprawl. 


Mostly rural-urban migration. Majority of migrants 
come from within Nigeria, seeking higher wages 
and more job opportunities. Incomes are 4 x higher 
in Lagos compared to rural areas.  


Some international migration from neighbouring 
countries e.g. Niger and Chad for higher wages. 
Also migration from some ACs and EDCs including 
USA, UK and China for business. 


Impact of character: Lagos was originally a fishing 
settlement inhabited by the Yoruba people. It is 
now much more diverse with people from 
different ethnic groups across Nigeria and different 
nationalities. These have brought their own culture 
and ways of life.  


 


Waste Transport Housing 
The population generate approx. 
13,000 tonnes of waste / day. Waste 
and emissions are not controlled 
leading to air and water pollution. 
Only 40% is collected officially and 
just 10% is recycled. These are taken 
to large rubbish dumps e.g. Olusosun 
which contain toxic waste. 50% of 
waste is organic and therefore breaks 
down to produce vast amounts of 
methane, a greenhouse gas. 


7-10 million passenger trips daily, of which 
over 95% were undertaken by road. Severe 
traffic congestion means the rush hours have 
become known as the ‘go slow’- 2 hours to 
make short journeys. Congestion also means 
increased air pollution. This is a result of the 
volume of traffic, the poor infrastructure and 
current lack of mass public transport e.g. rail 
network) although there is a new bus system 
and a rail system is under construction. 2015 
– 1,332 deaths in road traffic accidents.  


City is expanding faster than homes can 
be built meaning many poor live in slums. 
Over 60% of the population live in slum 
settlements e.g. Makoko. These houses 
are flimsy and illegal, so residents live in 
constant fear of eviction. In Makoko, 
there is just one primary school for the 
50-300,000 population and many can’t 
afford education for their children. There 
is also just one toilet for 15 households. 
‘Area boys’, gangs and high crime rates.  


 


 


 


 


 


Sustainable solutions: 


Overcoming the challenge of WASTE Why is this SUSTAINABLE? 
Lagos State Integrated Waste Management Project- trying to improve 
sustainability by reducing amount of waste going to landfill. Strategies: 
1. The World Bank- financed project to collect waste from food markets to 


turn it into compost.  
2. Where waste goes to dumps, government generates electricity from it by 


collecting and burning the methane. E.g. 1- Ikosi Fruit Market- electricity 
from rotting fruit powers the lighting. E.g. 2- Olusosun- pipes placed in 
dump collect methane then transport it to generators.  


Cleaner Lagos Initiative- over 27,000 sanitation workers employed and 100,000 
bin distributed across the city. 


Less waste going to landfill means there 
are fewer greenhouse gases emitted 
especially methane. 
Useful product is produced- compost- can 
be used to fertilise farmland and increase 
food production. 
Electricity is not taken from grid which 
would use greenhouse gases, and instead 
of methane being released, less potent 
greenhouse gases are created. 


 


Key term Definition  


Consumption  How resources are used up 


Urban 
sprawl 


The spread or expansion of the urban 
area into the surrounding countryside 


Ways of life: 


Culture: ‘Nollywood’ fil industry very popular and a thriving music 
scene which has introduced music styles such as Afrobeat. Western 
style fashion alongside more traditional dress.  


Ethnicity: 250 different ethnic groups, sometimes tensions arise 
between religions e.g. Christians and Muslims. 


Housing: around 2/3 of the population live in slums, although for 
those who can afford it, there is a mix of old colonial houses and 
new high rises and skyscrapers. The very rich live in gated 
communities e.g. Banana Island. 


Leisure: street parties, pool parties and nightclubbing are popular, as 
is shopping. There are a range of street vendors, markets, plus more 
modern shopping in the CBD. 


Consumption: increasing. As people get wealthier they buy more 
goods and are using much more energy. Lagos alone is responsible 
for half of energy increase. 


Cities have distinct challenges and ways of life, 
influenced by its people and culture 


Challenges:  
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Term	 Defini*on	


weathering	 The	breakdown	of	material	in	situ	by	physical,	chemical	and	biological	processes;	if	movement	is	
involved	this	becomes	erosion.	


Ice	Ages	 A	glacial	episode	characterised	by	lower	than	average	global	temperatures	and	during	which	ice	
covers	most	of	the	Earth’s	surface.	


Holocene	 The	period	of	Ame	from	12,000	years	ago	unAl	today.	


igneous	 Rocks	formed	within	the	interior	of	the	Earth	from	molten	rock.	


sedimentary	 Rocks	formed	by	layers	of	sediment,	usually	at	the	boFom	of	the	sea.	


metamorphic	 Rocks	that	have	been	changed	as	a	result	of	heat	and	pressure	being	applied	to	them	for	long	
periods	of	Ame.	


geology	 The	study	of	rocks	and	their	formaAon,	structure	and	composiAon.	


The	physical	landscapes	of	the	UK	have	
dis*nc*ve	characteris*cs.	


Grampian	Mountains	
-  highland	area	
-  Igneous	rocks	
-  Shaped	by	glaciaAon	(ice)	in	the	past	


Snowdonia	
-  highland	area	
-  Igneous	rocks	from	volcanoes	
-  Shaped	by	glaciaAon	(ice)	in	the	past	


The	Downs	and	the	Weald	
-  lowland	area	
-  Clays	and	sands	(sedimentary	rocks)	


Upland	areas	are	mainly	found	in	the	
NW;	they	have	colder,	weFer	weather	
increasing	physical	weathering.		They	
were	covered	by	ice	during	the	Ice	Ages;	
ice	is	very	powerful	and	has	eroded	the	
landscape	to	give	dramaAc	mountain	
scenery.	


Lowland	areas	are	mainly	found	in	
central	and	S	England;	the	rocks	are	
made	up	of	All	(material)	deposited	by	
the	glaciers	during	the	Ice	Ages.	


Geology	 Climate	 Human	Ac*vity	


-  The	harder	the	rock,	the	higher	
the	land	–	it	is	eroded	less.	


-  Sedimentary	rocks	like	chalk	and	
clay	lie	under	lowland	areas.	


-  Rocks	are	weathered	to	create	
soils.	


-  Rocks	contain	different	minerals	
–	this	affects	the	type	of	
vegetaAon	that	can	grow	in	the	
soil.	


-  If	the	rock	is	impermeable	no	
water	can	pass	through	it	so	
there	are	many	streams	and	
rivers	or	peat/mires	(boggy	soil)	
are	formed.	


-  If	the	rock	is	permeable	there	is	
liFle	surface	water.	


-  Rain,	frost	and	wind	all	weather	
rocks.	


-  Highland	areas	oVen	experience	
freezing	condiAons	so	are	
shaped	by	freeze-thaw	
weathering.	


-  Windy,	exposed	locaAons	are	
weathered	faster	than	sheltered	
locaAons	


-  People	have	cleared	land	for	
agriculture.	


-  Flat	land	has	been	used	for	
arable	(crop)	farming.	


-  Grassy	areas	have	been	used	for	
dairy	farming.	


-  Upland	areas	have	been	used	for	
sheep	farming.	


-  People	have	chopped	down	
areas	of	woodland	–	we	have	
very	liFle	original	deciduous	
woodland	leV	but	we	have	
replanted	some.	


-  People	have	planted	coniferous	
(evergreen)	forests	for	Amber.	


-  As	seFlements	have	grown,	land	
has	been	reshaped,	concreted	
over,	rivers	controlled	or	
diverted	and	roads	and	railways	
built.	


Distribu*on	of	areas	of	upland,	lowland	and	glaciated	landscapes	


Dis*nc*ve	characteris*cs	of	landscapes	







Term	 Defini*on	


geomorphic	
processes	


Processes	that	result	in	a	change	in	the	shape	of	the	Earth;	from	‘geo’	meaning	the	earth	and	
‘morph’	meaning	to	change	shape.	


geodiversity	 The	natural	range	of	geological,	geomorphical,	soil	and	water	features	that	compose	and	shape	
the	landscape.	


There	are	a	number	of	geomorphic	processes	
which	create	dis*nc*ve	landscapes.	


Geomorphic	Processes	


ADri*on:	Where	pebbles	hit	
each	other	or	landforms,	
making	rocks	break	and	get	
smaller	and	rounder.	


Abrasion/Corrasion:	When	
sediment	is	thrown	against	a	
surface	by	water	and	rubs	the	
material	to	smooth	the	land.	


Hydraulic	ac*on:	Where	water	
forces	its	way	into	cracks,	which	
creates	weaknesses	in	rocks,	
spli\ng	them	apart.	


Corrosion/
solu*on:	
Where	rocks	
are	dissolved	
in	water.	


Erosion:	the	
wearing	away	and	


removal	of	
materials	by	a	
moving	force.	


Transporta*on:	the	
movement	of	material	
along	the	coast	by	


waves	or	along	a	river	
bed	by	the	river.	


Solu*on	–	when	
minerals	dissolve	in	
water	(is	invisible).	


Trac*on	–	the	
movement	of	larger	
sediment	rolling	along	
the	boFom	of	the	sea	


or	a	river.	


Salta*on	–	small	pieces	of	
sediment	picked	up	


temporarily	in	the	water.	


Deposi*on:	the	
laying	down	of	


materials	that	have	
been	transported	
(due	to	loss	of	


energy).	


Suspension	–	smaller	
parAcles	can	be	


suspended	in	water.	


Mass	Movement	–	rocks	move	
downhill	due	to	gravity.	
Slumps	happen	when	the	rock	(clay)	is	
saturated	with	water	and	slides	
downhill.	
	
	
	
	
	
Sliding	happens	when	a	secAon	of	land	
falls	down	a	slope	and	dislodges	other	
material	on	its	way.	
	
	
	
	
	
	
	
	


Weathering	–	breakdown	of	material	in	situ.	
•  Mechanical	weathering	–	the	physical	acAon	of	rain,	frost	and	wind	


that	create	weaknesses	in	rocks.		Includes	freeze-thaw	(water	in	a	
crack	freezes,	expands	and	makes	the	crack	wider)	and	exfoliaAon	
(rocks	expand	during	very	hot	temperatures	and	then	contract	when	
it	cools	down	making	the	rock	start	to	peel	in	layers).	


•  Chemical	weathering	–	materials	react	chemically	in	different	ways	
which	weakens	them.		Includes	oxidaAon	(chemicals	in	the	air	
reacAng	with	the	rock).	


•  Biological	weathering	–	rocks	and	land	can	be	broken	down	by	plants	
and	animals.		Includes	rabbits	burrowing	into	river	banks.	







Levees	
	
	
	
	
	
	
	
	
	
	


V-shaped	Valleys	and	Interlocking	Spurs	
	
	
	
	
	
	
	
	
	
	
	


Term	 Defini*on	


verAcal	erosion	 Erosion	downwards;	this	deepens	the	river	valley	and	channel	to	create	v-shaped	valleys.		It	is	
dominant	in	the	upper	course	of	a	river.	


lateral	erosion	 Erosion	sideways;	this	widens	the	river	valley	and	channel	as	the	river	meanders	(bends).		If	is	
dominant	in	the	middle	and	lower	course	of	a	river.	


cross	profile	 Shows	you	what	the	cross-secAon	of	the	river	channel	looks	like;	it	should	be	narrow	and	shallow	
at	the	source	and	very	wide	and	deep	by	the	Ame	the	river	reaches	the	sea/lake.	


long	profile	 Shows	you	how	the	gradient	(steepness)	changes	along	a	river;	it	should	be	steep	at	the	source	
and	become	almost	flat	by	the	Ame	the	river	reaches	the	sea/lake.	


Rivers	create	a	range	of	landforms	which	change	with	
distance	from	their	source	within	a	river	basin.	


Waterfalls	and	Gorges	
1.  Created	when	the	river	flows	over	an	area	of	hard	


rock	followed	by	soV	rock.	
2.  The	soV	rock	is	eroded	more	quickly	creaAng	a	step.	
3.  As	the	water	goes	over	the	step	it	eroded	more	and	


more	of	the	soVer	rock.	
4.  A	steep	drop	is	created	which	is	called	a	waterfall.	
5.  The	hard	rock	is	undercut	by	the	erosion	and	collapses	


due	to	gravity.	
6.  The	collapsed	rock	is	swilled	around	and	helps	to	


erode	the	soVer	rock	in	the	plunge	pool.	
7.  OverAme	more	collapses	occur	and	the	waterfall	


retreats	creaAng	a	gorge.		


The	river	erodes	
verAcally	
downwards	near	its	
source	creaAng	V-
shaped	valleys.		
The	rivers	are	not	
powerful	enough	to	
erode	laterally	as	
they	have	to	wind	
around	the	hillsides	
creaAng	
interlocking	spurs.	


Floodplains	
When	a	river	floods	onto	the	flood	plain	the	water	
slows	down	and	deposits	the	eroded	material.	This	
builds	it	up.	
Meanders	migrate	across	the	flood	plain	making	it	
wider.	The	deposiAon	that	happens	on	the	slip	off	
slopes	of	meanders	also	helps	to	build	up	the	flood	
plain	


Meanders	and	
Ox-bow	lakes	


1.  The	current	if	faster	on	the	outside	of	the	bend	
								because	the	channel	is	deeper.	Therefore	more	erosion	
								takes	place	on	the	river	bend	forming	a	river	cliff.	
2.					The	current	is	slower	on	the	inside	of	the	bend	because	
							the	channel	is	shallower.	So	eroded	material	is	deposited	
							on	the	inside	forming	a	slip-off	slope.	
3.				Eventually	erosion	causes	the	outside	bends	to	become	closer	and	the	river	breaks	through.							
							DeposiAon	cuts	off	the	meander	forming	an	ox-bow	lake.	







 


The Afon Ogwen (River Ogwen) – NW Wales 


 


Geomorphic Processes: The Afon Ogwen basin has largely been shaped by glacial erosion 


Upper course- igneous rock Middle Course - 
sedimentary 


Lower Course- sedimentary 


Igneous rock makes this part of the river basin very 
resistant to erosion. However, glaciers during the last 
ice age have carved out corries such as Ffynnon Loer 
through plucking and abrasion.  
More recently, a combination of river erosion and 
mass movement has created v-shaped valleys.  
Rates of weathering can be high here due to the high 
rainfall and low temperatures in winter. 


Glacial erosion 
through plucking of 
the side walls and 
abrasion of the 
valley floor has 
created the Nant 
Ffrancon which is a 
glacial trough. 


Flooding in the lower course, north 
of Bethesda, has caused deposition 
and created floodplains. 
Deposition has also helped create 
the Bangor Flats, as the river slows 
when it meets the sea, it deposits 
fine alluvium, making it a perfect 
habitat for birds. 


How Human Activity Impacts the Landscape: 


Positives Negatives 


1990s- The Environment Agency helped to restore the 
river to recreate the meanders, pools and riffles to 
allow the river to re-gain its original form and diversity 
of wildlife. Salmon numbers have since seen a rise. 
Snowdonia is a National Park – this limits the negative 
impacts of humans upon the landscape as new 
buildings and developments are strictly regulated and 
land use is monitored carefully. 


1960s- Part of the river flowing through the Nant 
Ffrancon was dredged and straightened to help drain 
farmland. However, this increased river velocity and 
removed the gravel from the river bed, meaning salmon 
numbers dropped significantly. 
Footpath erosion- tourists visit to view the beautiful 
river basin but damage the landscape as a result. 


 


Key term Definition  


Corrie An armchair shaped hollow, high on a mountain with steep back and side walls 


Glacial trough  A valley shaped by glaciers with steep sides and a flat valley bottom formed by a 
combination of plucking on the valley sides and abrasion on the valley floor 


Riffles Shallow areas of fast flowing water- good habitats for fish and insects 


River landscapes are dynamic and differ depending 
on their geology, climate and human activity. 







Term	 Defini*on	


longshore	
(liForal)	driV	


The	movement	of	sediments	along	a	stretch	of	coastline	as	a	result	of	wave	acAon.	


waves	 EllipAcal	or	circular	movement	of	the	the	sea	surface	that	are	translated	into	a	movement	of	
water	up	the	beach	as	they	approach	the	coastline.	


There	are	a	range	of	landforms	within	the	coastal	
landscape.	


a)	Fault	in	the	gradually	gets	bigger	due	to	weathering.	
b)	Erosion	by	waves	widens	the	weakness	in	the	cliff	to	form	a	
cave.	
c)	Waves	cut	through	the	headland	to	form	an	arch.	
d)	Collapse	of	arch	due	to	gravity	to	form	a	stack.	
e)	The	stack	is	undercut	all	the	way	round	as	wave	cut	notches	
form.		It	eventually	collapses	to	leave	a	stump	which	is	covered	
at	high	Ade.	


Caves,	arches,	stacks	and	stumps	


Cliff	Retreat	and	Wave-cut	Notches/PlaYorms	
	
	
	
	
	
	
	
	
	
	
	
	
	
The	erosion	of	cliffs	can	create	wave-cut	plalorms	–	
areas	of	flat	rock	at	the	base	of	the	cliff.	


Headlands	and	Bays	


Beaches	
Beaches	are	areas	of	land	that	lie	between	the	storm-Ade	
level	and	the	low-Ade	level.		They	can	be	made	up	of	
sand,	pebbles	or	a	mixture	of	both.	
Longshore	dri2	carries	material	along	the	coast/beach:	
1)  Waves	approach	the	coast	at	the	angle	of	the	


prevailing	(most	common)	wind	direcAon.		
2)  Swash	pushes	sand	and	gravel	up	the	beach	at	the	


same	angle.	
3)  Backwash	carries	sand	and	gravel	back	down	the	


beach	at	90⁰	under	the	force	of	gravity.	
4)  Sand	and	gravel	move	along	the	beach	in	a	zigzag	


fashion.	


If	longshore	driV	
conAnues	along	the	
spit,	it	may	join	up	
with	the	coastline	on	
the	other	side	to	form	
a	bar	if	there	is	no	
river	to	keep	washing	
away	the	sediment.	


Spits	
Spits	care	creates	when	the	
coastline	ends	but	the	
process	of	longshore	driV	
conAnues.		If	the	condiAons	
are	right	the	sediment	is	
deposited	and	is	built	up	to	
create	new	land.	







 


North Wales Coast  


 


Geomorphic Processes: The North Wales coast has been shaped by erosion, longshore drift and deposition 


Landform Location and geology Geomorphic processes and influence of climate 
Headland 
and bay 


Great Orme- headland 
made out of hard 
limestone which is 
resistant to erosion 
Colwyn Bay- bay made 
out of soft sandstone 
and siltstone  


Waves erode the coastline via processes such as hydraulic action and 
abrasion. The area of Great Orme has taken longer to erode due to the 
rock type and so it is left jutting out into the Irish sea. In contrast Colwyn 
bay has been formed as the sandstone is less resistant to erosion and 
therefore the land has eroded at a faster rate creating the bay. In the 
future Great Orme may erode further resulting in the formation of 
stacks. 


Spit and 
sand dunes 


Talacre- made up of 
sands which have been 
deposited, making it 
vulnerable to erosion. 


Prevailing winds along the coast from Prestatyn to Talacre cause waves 
to hit the beach at an angle. This means sediment is transported 
eastwards along the coast via longshore drift. When this reaches the Dee 
Estuary the sediment is deposited as the waves lose energy; this has built 
up over time to form the spit and sand dunes at Talacre. 


Beach Colwyn Bay This area is sheltered by Little Orme to the north west, meaning waves 
have less energy. Constructive waves have a stronger swash and a weak 
backwash, therefore sand is deposited building a beach up over time.  


How Human Activity Impacts the Landscape: 


Positive Negative 


Coastal Management- Sea wall, groynes and beach 
nourishment in place at Colwyn Bay mean that coastal 
properties and businesses are protected. Talacre has 
been protected through the use of beach nourishment 
to provide more sediment for the spit. People have also 
been encouraged to donate their old Christmas trees to 
help sediment deposition on the dunes. 
SSSI- site of special scientific interest at Talacre. This 
helps to protect rare species such as the natterjack 
toads, sea holly and miner bees. It also ensures that 
there is no new developments which will destroy the 
landscape. 
 


Coastal Management- groynes used in towns such as 
Prestatyn stop longshore drift and can starve 
depositional features further down shore. This has 
meant that the spit at Talacre is being eroded and 
sediment is not being replaced. This can then put the 
habitats of key species such as the natterjack toad at 
risk. 
Management strategies such as sea walls can degrade 
over time and have a negative impact on environmental 
quality. E.g. sea walls in places are over 100 years old. 


 


Key term Definition  


Sea walls Walls made of concrete to reflect wave energy and prevent erosion. 


Groynes Wooden fences at right angles to the coast which traps material carried by LSD. This builds 
a beach to absorb wave energy. (Some can be made from rock armour). 


Rock armour Large boulders placed in front of cliffs to dissipate wave energy and protect the cliffs from 
erosion. 


Coastal landscapes are dynamic and differ depending 
on their geology, climate and human activity. 


Great Orme 
Talacre 


Colwyn Bay 


Prestatyn 


Llandudno 


Dee 


Estuary 








Term	 Defini*on	


trade	 The	buying	and	selling	of	goods	and	service	between	countries.	


import	 The	purchase	of	goods	from	another	country.	


export	 The	selling	of	goods	to	another	country.	


trade	deficit	 The	amount	by	which	a	country’s	imports	exceed	the	value	of	its	exports.	


trade	surplus	 The	amount	by	which	a	country’s	exports	exceed	the	value	of	its	imports.	


The	UK	is	connected	to	many	other	countries	and	
places.	


The	UK’s	World	Links	
The	UK	has	formed	strong	links	with	other	countries	as	it	has	developed	–	these	links	help	promote	economic	
development	throughout	the	UK.		
1.  Trade	–	the	UK	trades	globally,	links	to	the	USA,	Europe	and	China	are	significant.		UK	exports	are	worth	over	


£250	billion	per	year.	
2.  Transport	–	the	Channel	Tunnel	links	the	UK	to	France	(and	mainland	Europe)	by	rail.		Large	airports	like	London	


Heathrow	act	as	a	hub	and	provide	links	to	hundreds	of	countries	around	the	world.	
3.  Electronic	communicaPons	–	as	well	as	being	home	to	offices	for	many	global	IT	firms,	most	of	the	trans-AtlanPc	


cables	(phone	lines	and	internet)	linking	Europe	with	the	USA	go	through	the	UK.	
4.  EU	–	the	UK	is	currently	part	of	the	EU	which	gives	ciPzens	and	businesses	access	to	a	large	market	to	sell	and	


buy	goods	without	extra	charges	or	laws	to	follow.	
5.  The	Commonwealth	-		the	UK	is	linked	to	53	countries	through	the	Commonwealth.		These	counPes	work	


together	to	improve	well-being	for	everyone	in	the	Commonwealth.	


The	UK’s	Trading	Partners	


Imports	to	the	UK	
-  Most	items	are	imported	from	


China	–	clothing	and	electronics.		
These	are	cheaper	than	the	
alternaPves	made	in	the	UK.	


-  The	UK	imports	a	lot	from	the	EU	
including	expensive	items	like	
cars	from	Germany.	


-  Petroleum	and	petroleum	
products	are	important	imports,	
providing	the	UK	with	fuel	and	a	
versaPle	raw	material	for	the	
chemicals	industry.	


-  Top	3	imported	goods	are	
petroleum	and	products,	road	
vehicles	and	manufactured	
products.	


Exports	from	the	UK	
-  The	majority	of	UK	exports	go	to	


the	EU.	
-  11.8%	of		UK’s	exports	by	value	


go	to	the	USA.	
-  Exports	to	China	and	the	UAE	are	


increasing.	
-  In	2014	the	top	3	exported	goods	


were	machines/engines/pumps,	
oil	and	vehicles.	


-  The	fastest	growing	exports	in	
2014	were	gems,	precious	metals	
and	coins.	


Industry	in	the	UK	
•  In	the	UK,	primary	and	secondary	industries	have	declined.	Primary	


industry	has	become	more	mechanised	so	needs	fewer	people	or	it	has	
become	cheaper	to	import	from	abroad.		Secondary	industry	has	also	
decreased	because	it	is	cheaper	to	manufacture	items	abroad	(eg	cheaper	
labour).	


•  TerPary	industries	have	increased	as	informaPon	technology	and	the	
service	businesses	(including	retail	and	entertainment)	have	grown	in	the	
UK.	


•  Quaternary	industries	are	found	in	science	parks	and	business	parks	has	
the	demand	for	high	tech	products	grows.		The	UK’s	universiPes	are	
strong	for	research	for	businesses	to	link	with.	


Primary	industries	–	economic	
acPviPes	that	involve	collecPng	
raw	materials.	
Secondary	industries	–	
manufacturing	industries.	
Ter*ary	industries	–	service	
industries	and	jobs	such	as	
teaching.	
Quaternary	industries	–	work	
in	the	knowledge	economy	that	
involves	technology,	science	
and	new	ideas.	







Term	 Defini*on	


life	expectancy	 The	average	number	of	years	a	person	might	be	expected	to	live.	


ethnicity	 Relates	to	a	group	of	people	who	have	a	common	naPonal	or	cultural	tradiPon.	


de-industrialisaPon	 The	gradual	closing	down	of	manufacturing	industries.	


The	UK	is	a	diverse	and	unequal	society	which	has	
geographical	paHerns.	


Employment	
Over	the	last	25	years:	
1.  More	women	are	working	encouraged	by	flexible	working	hours	and	affordable	child	care.	
2.  More	people	work	part-Pme	or	are	self-employed	or	work	from	home	due	to	becer	broadband	and	IT.	
3.  Many	people	choose	to	work	flexible	hours	combining	office	work	with	working	at	home.		Mobile	phones	have	


made	on-the-go	communicaPon	easier.	
4.  As	manufacturing	has	closed	down	(de-industrialisaPon),	more	people	work	in	the	terPary	sector.	


The	UK	is	culturally,	socially	and	economically	diverse.		There	are	some	significant	variaPons	across	the	UK	at	both	
regional	and	local	scale.	


Employment	in	the	North	
De-industrialisaPon	has	had	a	greater	
negaPve	impact	on	the	north	of	the	UK	
and	has	led	to	higher	unemployment.	


Average	income	in	the	North	
Average	disposable	income	in	the	UK	is	
about	£17,500	(average	salary	is	about	
£26,500)	but	wages	are	lower	in	the	
north	than	the	south.		In	2014	the	
average	weekly	wage	in	Huddersfield	was	
40%	lower	than	in	London.	


Life	Expectancy	in	the	North	
Average	life	expectancy	in	the	UK	is	81	
but	it	is	only	79.1	years	in	Scotland.		
Men	in	Blackpool	live	on	average	8	
years	fewer	than	men	in	London.		
Women	in	Manchester	have	the	lowest	
life	expectancy.	


Educa*onal	AHainment	in	the	North	
The	lowest	rates	of	educaPonal	
achievement	are	in	the	towns	in	northern	
England	and	parts	of	the	Midlands.		The	
most	deprived	areas	with	the	lowest	
incomes	tend	to	have	to	lowest	levels	of	
achievement.	


Ethnicity	in	the	North	
Wales	is	the	least	
ethnically	diverse	and	
in	most	of	the	north	
numbers	of	people	
who	idenPfy	
themselves	as	non-
BriPsh	are	lower.	


Access	to	Broadband	in	the	North	
The	lowest	availability	of	broadband	is	
in	the	rural	and	more	remote	parts	of	
the	UK	(Scotland,	Wales	and	SE	
England).	


Employment	in	the	South	
TerPary	industries	have	grown	in	the	
South	to	create	new	jobs.		Government	
investment	in	transport	and	
infrastructure	has	encouraged	businesses	
to	locate	here.	


Average	income	in	the	South	
London	has	some	of	the	highest	wages	in	
the	country.		But	it	is	important	to	
remember	that	London	has	huge	
dispariPes	(differences)	in	income	
between	different	areas.	


Educa*onal	AHainment	in	the	South	
The	highest	rates	of	educaPonal	
achievement	are	in	London	(72%	A*-C	
grades	in	2015).	


Life	Expectancy	in	the	South	
In	the	SE	it	is	the	highest	at	82.4	years.		
People	in	the	south	tend	to	be	
healthier,	have	becer	diets	and	are	less	
likely	to	smoke.	


Access	to	Broadband	in	the	South	
The	best	broadband	access	is	in	the	
ciPes	and	towns	including	London.	


Ethnicity	in	the	South	
London	is	the	most	
ethnically	diverse	
part	of	the	UK.		In	
some	towns	and	
ciPes,	different	ethnic	
groups	cluster	in	the	
same	area.		Ethnic	
diversity	brings	a	
wealth	of	colour,	
cultures	and	
tradiPons.	


UK	Regional	Differences	







Term	 Defini*on	


infrastructure	 The	basic	structures	and	faciliPes	needed	for	a	society	to	funcPon,	such	as	buildings,	roads	and	
power	supplies.	


development	 The	state	of	growth	or	advancement	whereby	people	and	places	improve	over	Pme.	


There	are	different	causes	and	consequences	of	
development	within	the	UK.	


Reasons	for	Uneven	Development	in	the	UK	(the	North-South	Divide)	


CASE	
STUDY	


Development	in	the	UK	is	not	even.		There	is	a	north-south	divide	with	the	south	(parPcularly	the	SE)	being	
wealthier,	healthier	and	having	higher	standards	of	living	compared	with	the	north.	


Geographic	Loca*on	
The	South:	
-  London	is	the	centre	of	economic	acPvity	and	


wealth	in	the	UK.	
-  London	was	the	administraPve	centre	of	the	


BriPsh	Empire	and	is	a	major	world	trading	centre.	
-  Many	people	in	the	SE	commute	into	London	for	


work	so	there	is	a	high	demand	for	housing	here.	
-  The	South	has	fast	rail,	air	and	sea	connecPons	to	


mainland	Europe.	
The	North:	
-  The	North	and	West	are	further	from	mainland	


Europe.	
-  Many	rural	areas	are	remote	with	poor	transport	


links.	
-  There	are	plans	to	improve	rail	connecPons	to	the	


NW	and	NE.	


Economic	Change	
Before	1900	most	people	worked	in	farming	or	mining	
and	lived	in	rural	areas.		But	the	Industrial	RevoluPon	
changed	this	and	people	moved	to	towns	and	ciPes	to	
work	in	manufacturing.	
The	North:	
-  With	many	coalfields,	the	North	became	a	centre	for	


industry.	
-  With	de-industrialisaPon	these	industries	closed	


down	so	people	lost	their	jobs.	
The	South:	
-  During	the	last	50	years	the	service	sector	has	grown	


with	London	and	the	SE	becoming	a	world	centre	for	
financial	services,	media,	research	and	creaPve	
industries.	


-  Therefore,	in	the	South	the	lost	jobs	following	de-
industrialisaPon	were	replaced	with	terPary	jobs.	


Infrastructure	
The	South:	
-  Transport	links	are	well	developed	with	the	


Channel	Tunnel,	expanding	airports	and	High	
Speed	Eurostar	trains.	


-  In	London	Crossrail	will	link	from	Reading	in	the	
West	to	East	London.	


The	North:	
-  There	has	been	less	investment	in	transport	links.	
-  HS2	is	planned	to	reduce	train	travel	Pme	to	the	


NW	from	London.	
-  Proposals	are	in	place	for	a	high	speed	rail	link	to	


the	NE	too.	


Government	Policy	
The	South:	
-  London	has	been	the	focus	on	many	government	


policies	and	the	government	has	invested	in	
intrastructure	projects	to	encourage	businesses	to	
locate	here.	


The	North:	
-  Investment	is	slowly	spreading	to	the	North.	
-  HS2	and	electrificaPon	of	the	Trans-Pennine	Express	


Railway	should	improve	development	in	the	area.	


Economic	Growth	and	Decline	in	Salford	
Salford	is	located	west	of	Manchester	city	centre.	


Early	Industrial	
Growth	


Decline	 Recent	Growth	


During	the	Industrial	
RevoluPon	became	a	
centre	for	cocon	
trade.	
Manufacturing	and	
engineering	grew	and	
people	moved	to	
work	in	the	Salford	
Quays	(dock	area).	


In	the	1960s	and	
1970s	ships	became	
too	big	to	dock	in	
Salford	Quays	so	
industry	closed.		
3000+	people	lost	
their	jobs.		Housing	
was	not	invested	in	
and	the	whole	area	
became	deprived.	


In	1985	the	Salford	Quays	
Development	Plan	was	announced	to	
redevelop	the	area	including	a	new	
Metrolink	system.	
New	homes,	educaPon,	health	
faciliPes,	shops	and	businesses	have	
been	built.		NaPonal	Locery	funding	
was	used	for	the	Lowry	Building	with	
a	theatre	and	galleries.		In	2007	the	
BBC	moved	into	MediaCityUK.	







 


Regeneration Process where a blighted area of dereliction, unemployment and other problems is 
improved. Often involves investment from government and private sector. 


 


Salford Quays is an area of Salford, Greater Manchester, England, near the end of the Manchester Ship 


Canal. Previously the site of Manchester Docks, it became one of the first and largest urban regeneration 
projects in the United Kingdom following the closure of the dockyards in 1982. 
 
Brief History 
Manchester is a landlocked city – this led to the opening of the Manchester Ship Canal in 1894, which allowed 
ships to travel into Manchester. This led to an increase in size and population of Manchester Docks, before 
going into decline in the 1970s due to a decrease in UK manufacturing. 
 
Consequences of economic decline 


 Job losses: In the 1900s there were 75,000 jobs; by 1985 there were 24,500 jobs. 


 Polluted water and toxic waste remained. 


 Derelict land and buildings. 


 Lack of investment. 
 
In 1983, Salford City Council acquired parts of the docks from the Manchester Ship Canal Company. The area 
was rebranded as Salford Quays and redevelopment by Urban Waterside began in 1985 under the Salford 
Quays Development Plan.  
 
Consequences of economic growth 
 


Category Positives Negatives 


Social New entertainment 


 Lowry Centre attracts 820,000 visitors a 
year. 


 Imperial War Museum North opened in 
2002. 


 Lowry Outlet Mall. 


 Locals cannot afford housing – 
housing is aimed at 
professionals not families. 
Cheapest one bed apartment 
£165,000 and NV Penthouse = 
£825,000- also economic. 


 Perception of high crime rate 
still exists. 


Economic  New jobs created: BBC Media City 
complex opened in 2007, and ITV Granada 
Studios followed. The Lowry Centre 
supports 520 jobs. 


 More profit - Lowry Centre: For every £1 
invested, £16.27 is delivered. 


 BBC move has contributed £1.5 bn to 
regional economy and supports 1,000 jobs 
and 15,000 businesses. 


 Local ‘low income’ people did 
not gain employment with 
‘new opportunities’ (more 
tertiary jobs than secondary). 


Environmental  Water quality improvement, new 
buildings, bridges and roads. 


 ‘Empty’ feel at night as people 
vacate the area after work. 


 
 


There are different causes and consequences of 
development in the UK. 


 


CASE 
STUDY 







Term	 Defini*on	


census	 A	survey	measuring	a	country’s	populaPon,	usually	every	ten	years.	


birth	rate	 The	number	of	live	births	per	1000	of	the	populaPon	per	year.	


death	rate	 The	number	of	deaths	per	1000	of	the	populaPon	per	year.	


populaPon	structure	 The	composiPon	of	a	populaPon	(by	sex	and	age).	


populaPon	pyramid	 A	diagram	that	shows	the	structure	of	a	populaPon	by	sex	and	age	category.	


The	UK’s	popula*on	is	changing.	


Changes	in	the	UK’s	Popula*on	


Stage	1	
High	birth	rates:	no	birth	control,	children	seen	as	an	
asset	to	work	so	large	families.	
High	death	rate:	frequent	famines,	outbreaks	of	
diseases	like	typhoid.	


Stage	2	
High	birth	rates.	Falling	death	rates:	improved	hygiene/
health	care/nutriPon,	safer	drinking	water,	becer	
sewage	disposal.	


Stage	3	
Falling	birth	rates:	birth	control,	less	children	dying,	
preference	for	smaller	families	for	economic	reasons.	
Falling	death	rates.	


Stage	4	
Low	birth	rates:	women	delaying	having,	birth	control	
Low	death	rates:	conPnual	improvement	in	health	
care.	


Stage	5	
Low	birth	rate:	fewer	younger	people	to	have	children.	
Slightly	rising	death	rate:	many	old	people.	


These	changes	can	also	be	shown	by	the	
Demographic	Transi*on	Model.	


In	1900	the	populaPon	of	the	UK	was	
about	42	million.		People	were	
starPng	to	move	to	towns	and	ciPes.	
A	high	proporPon	of	the	populaPon	
was	under	14	years.	
In	1921	the	indents	at	the	bocom	and	
on	the	male	side	are	due	to	WW!.	


By	1951,	the	youthful	bulge	(all	the	
under	14s)	in	1921	are	now	in	middle	
age	so	this	is	the	largest	age	group.	
More	people	now	living	to	old	age.	
People	are	choosing	to	have	more	
children	as	WW2	is	over.	


By	2011,	the	baby	boomers	(those	
born	in	the	1950s)	are	now	50-60	
years	old	giving	a	bulge	in	the	
pyramid.	
People	are	conPnuing	to	live	for	a	long	
Pme	due	to	becer	health	care	and	
there	are	fewer	babies	being	born.	


The	UK	has	an	Ageing	Popula*on	
As	you	can	see,	the	proporPon	of	the	UK’s	populaPon	
aged	over	65	is	increasing	as	people	are	living	longer.	


Social	effects	of	an	ageing	
popula*on	


Economic	effects	of	an	ageing	
popula*on	


Responses	to	an	ageing	popula*on	


-  Pressure	on	health/medical	care.	
-  Family	members	act	as	unpaid	


carers	for	elderly	relaPves.	
-  People	cannot	afford	to	have	


more	children	if	caring	for	
elderly	dependents.	


-  Many	rePred	people	do	
voluntary	work.	


-  Taxes	for	working	people	rise	to	
pay	for	healthcare	and	pensions.	


-  Older	people	who	are	not	
working	no	longer	pay	tax.	


-  Some	look	aoer	grandchildren	so	
their	parents	can	work.	


-  Many	elderly	people	have	
disposable	income	to	spend.	


-  Government	might	need	to	
increase	taxes.	


-  RePrement	age	has	been	raised	
to	68	so	people	stay	in	work	
longer.	


-  People	are	encouraged	to	save	
for	their	rePrement.	


-  Elderly	given	a	winter	fuel	
allowance	to	help	pay	bills.	







Term	 Defini*on	


immigrants	 People	who	move	from	one	country	to	secle	in	another.	


emigrants	 People	who	leave	one	country	to	secle	in	another.	


sub-urbanisaPon	 A	change	in	the	nature	of	rural	areas	so	they	start	to	be	part	of	the	suburbs	of	a	town.	


counter-
urbanisaPon	


The	movement	of	people	from	urban	areas	into	rural	areas.	


green	belt	 An	area	of	land	around	several	major	urban	areas	with	building	restricPons	to	prevent	urban	
sprawl.	


re-urbanisaPon		 The	use	of	iniPaPves	to	counter	problems	of	inner	city	decline;	people	moving	back	into	the	
city	centre.	


There	are	causes	and	consequences	of	urban	trends	
in	the	UK.	


Suburbanisa*on	


Causes:	
-  The	UK	has	a	growing	populaPon	than	needs	


houses.		Land	and	property	prices	have	increased	
but	land	is	cheaper	on	the	edge	of	towns	and	ciPes	
(the	suburbs)	so	people	choose	to	move	here.	


-  Improvements	in	infrastructure	to	make	transport	
easier	and	more	people	working	from	home	mean	
its	easy	to	live	in	the	suburbs	and	commute.	


Consequences:	
-  The	land	area	taken	up	by	towns	and	ciPes	is	


increasing	(loss	of	green	spaces).	In	Newcastle,	a	
new	suburb	is	being	built	on	the	green	belt	called	
Newcastle	Great	Park.	


-  SuburbanisaPon	has	enabled	more	people	to	
benefit	from	living	in	the	city.	


-  But	more	people	means	more	demand	for	
resources,	more	traffic	and	more	polluPon.	


Counter-urbanisa*on	


Causes:	
-  People	are	moving	out	of	city	centres	in	search	of	peace	and	space,	


perhaps	to	raise	a	family.	
-  People	believe	crime	rates	will	be	lower	here	and	cost	of	living	is	cheaper.	
-  Green	belts	stop	development	on	the	edge	of	ciPes	so	new	houses	have	to	


be	built	in	rural	areas.	
-  High	cost	of	office	space	in	London	means	some	businesses	have	also	


moved	out	of	the	centre.	
-  Improvements	in	broadband	mean	more	people	can	work	from	home.	
-  Rail	links	mean	people	can	sPll	commute	to	the	city.	


Consequences:	
-  Dormitory	villages	


develop	as	they	become	
‘ghost	towns’	during	the	
day	when	people	are	
away	at	work	in	the	city.	


-  Rising	property	prices	so	
locals	can	no	longer	
afford	to	buy	to	live	
there.	


Re-urbanisa*on	


Causes:	
-  Investment	in	old	inner	city	areas	encourages	businesses	


to	locate	here	and	redevelopment	projects	include	new	
homes.		Ooen	young	professionals	choose	to	live	here	so	
they	are	close	to	the	city	and	its	acracPons.	


Consequences:	
-  Not	all	developments	have	been	well-


planned.		Local	people	might	not	have	the	
skills	for	the	new	jobs	or	be	able	to	afford	
the	high	prices	of	the	new	homes.	


Another	change	to	the	UK	has	happened	due	to	immigra*on…	


Causes	of	immigra*on	 Advantages	of	immigra*on	 Disadvantages	of	immigra*on	


-  Seeking	to	join	family	(eg	from	
India	and	Pakistan).	


-  Looking	for	becer	paid	work	(eg	
from	Poland).	


-  Escaping	conflict	(eg	asylum	
seekers	and	refugees	from	
countries	like	Syria).	


-  New	cultures,	food,	music	and	
fashion.	


-  Fill	skills	gap	(eg	nurses	and	
plumbers)	and	job	vacancies	in	
ooen	low-paid	work	in	farming	
or	support	services.		


-  Workers	pay	tax.	
-  Students	pay	a	considerable	


amount	to	universiPes	in	fees.	


-  Tensions	with	local	people	and	
other	ethnic	groups.	


-  Some	people	feel	the	UK	is	
overcrowded.	


-  Extra	costs	of	educaPon,	
healthcare	and	social	services.	


-  Money	might	be	sent	home	
rather	than	spent	in	the	UK.	







Sustainable 
development 


Development that meets the needs of the present, without compromising 
the ability of future generations to meet their own needs. 


Manchester is a city located in the north west of England. Manchester (The City) has a 


population of 520,000, whilst Greater Manchester CONURBATION (10 North West towns (e.g. 
Bolton) have a population over 2.5 million people. It is well connected to the rest of the UK – 2 
hours by train to London. Additionally, it has a well-developed infrastructure – Manchester 
Airport/3 rail stations/Metrolink Tram. 


 
 
 
 
 
 
 
 
 
Manchester’s diverse culture 
 
 
 
 


Contemporary challenges that affect urban change 


Housing Locals cannot afford housing. 
There have been plenty of new homes built - however, not one of the apartments meets the 
definition of “affordable”. It is estimated GM will run out of homes in a decade. 
This problem is partly due to the fact that 85,000 students live in Manchester. The students 
increase competition for housing, increasing rent costs. This leads to fewer houses on the 
market to buy. 


Transport Journeys take a lot longer than they should. 


 Unsustainable congestion on Northern roads and motorways. 


 Poor public transport – unreliable, poor or patchy service. For example, in 2017 only 
45% of Northern Rail’s services in North Greater Manchester arrived on time. 


Waste 
Management 


1.1 million tonnes of waste are produced each year in Greater Manchester- that’s 3,000 
tonnes per day! In 2003 85% of this waste went to landfill and only 7% was recycled. 
Greater Manchester targets: 60% recycling and 90% diversion from landfill by 2025. 


 
Solution: The Greater Manchester Waste Disposal Authority (GMWDA) 


 Network of 43 recycling, composting and waste management facilities across Greater Manchester. 


 Reduced size of general waste bins 240 L to 140 L now coloured bins for recycling- led to 50%                   
of waste was recycled in 2016 – above the national average. 


 GMWDA is using the latest technologies to treat and process waste and recycling. 


 For example, household food and garden waste is composted at in-vessel composting facilities.            
The material is put into silos and kept at 65 degrees. Where waste has to be burnt, the heat is used to 
generate electricity, with enough to power the facility +7,000 homes. Where waste is put into landfill 
methane is collected and used to generate power. Better to burn methane than let it be released. 


Cities have distinct challenges and ways of life, 
influenced by its people, culture and geography. 


 


CASE 
STUDY 


Manchester has a long history of migration: 


 Agricultural workers for industry 


 Irish labourers for docks and canals 


 20th Century: Jews fleeing persecution 
(Broughton) 


 China Town established in city centre 


 1950s West Indians migrated to Moss 
Side 


 Pakistanis migrated to Rusholme 


 1990s: Refugees from Yugoslavia, Iraq 
and Somalia 


 Most recent influx of Eastern Europeans: 
Polish 


 


Manchester’s diverse 
culture: 


 Held the Commonwealth 
Games in 2002. 


 National Cycling Centre 
opened in 1994. 


 Football teams – 
Manchester United and 
Manchester City. 


 Trafford Centre & 
Manchester Arndale 
shopping centre. 


 Theatre – Opera House 
and Royal Exchange 








Results and analysis


The results show that for each of the transects the highest average 
environmental score was at site 1, at the promenade. This is likely a 
result of the investment in the area as this is the point where most of 
the tourism is focussed and therefore businesses and the council 
invest in this area to maintain the number of tourists visiting the area. 
This is shown by the fact that the promenade at site 1 scores highest 
for street safety, building quality and friendliness, especially at  
transect 2 which scored an average environmental quality score at 
site 1 of 2.68. 
All transects show a significant drop in their average environmental 
quality score as you move away from the promenade. Transect 2 at 
site 4 gets the lowest average score of -0.06 and this is likely due to 
this site being located next to an unpaved carpark situated on a busy 
road. 


Presentation method: Line graph of environmental quality with distance from prom 


Strengths


Very clearly shows how environmental quality
changes with distance from the promenade.
Clear to see the highest and lowest values. Easy
to plot and able to identify any trends as the site
number increases.


Weaknesses


Does not show where in Llandudno each site is.
Doesn’t help to explain the results or give the
actual distance from the promenade.


Alternative 
presentation
techniques


Located bar graphs on a map of Llandudno to
visually show where the highest environmental
quality scores are in relation to the promenade.


Fieldwork enquiry question: 
Does tourism affect the environmental quality at Llandudno?


Hypothesis and aims:


The aim of the investigation was to discover whether tourism at
Llandudno has meant that there is more investment at the
promenade. Hypothesis: Environmental quality will decrease with
distance from the promenade in Llandudno.


Reason location is suitable for physical enquiry:


The location was chosen as Llandudno is a popular tourist destination
attracting 300,000 visitors a year who spend ~£90 million/year. The
area is also easily accessible from our school at just a 2 hour drive.
Llandudno is a small enough seaside town that the risks associated
with fieldwork are reduced and we will be able to collect sufficient
data in order to test our hypothesis in the limited time frame.


Human fieldwork: Llandudno


Risk assessment


Busy 
roads


Risk of accident by walking 
along and crossing busy 
roads in the town.


Students told to only cross the road at 
the crossings and walk in pairs encase 
of accident. 


Injury


Risk of injuring through 
walking around the town 
such as tripping.


Students told to walk around the 
town in  pairs or more. Each group 
carried a first aid kit and so did the 
teacher. 


General 
public


Risk of verbal abuse from 
members of the public 
especially when carrying 
out questionnaires. Also 
risk of abduction. 


Students told to walk around in pairs
or more. Meeting point given to 
students to meet at regular times and 
a head count to be done. Students to 
be polite when asking questionnaires.


Method:  Bipolar Environmental Quality Survey


Sampling method: Systematic sampling (fixed sites)
Sample size: 5 transects running along streets moving away from the
promenade. Each transects had 5 sites along it, starting at the
promenade and moving inland away from the promenade.
Description: Created a bipolar survey which has a scale from -3 to +3
for a number of environmental factors including the safety, litter,
friendliness and building quality. Each site was visited and the factors
were scored from -3 to +3. Gives quantitative data.


Strengths:
-Sites were chosen based on 
secondary data via an OS map 
and secondary research of 
Llandudno. 
- Using a score system which goes 
from -3 to +3 enabled the 
negative aspects of sites to be 
clearly shown.
- Easy to conduct and collect data 
in the field in a limited time 
period
- Calculated an average to try to 
make scores more reliable.
-A range of factors was assessed 
at each site to ensure that the 
results gave a clear picture of 
environmental quality.


Weaknesses:
-The score given is based on an 
opinion- it is subjective so 
different people may not agree 
with the results we collected.
- All data was collected by 
students of the same age group 
(14-15) and therefore results 
may not be representative for 
how the general population 
feels. E.g. elderly may have a 
different perception of how 
attractive the buildings are.
-Lack of sites surveyed- so 
conclusion based on a small 
area. 
- Some factors being assessed 
were not appropriate for site.


Conclusion


It is evident from the 
results that the hypothesis 
can be partly accepted. 
The results clearly show 
that the environmental 
quality is highest at the 
promenade where tourists 
spend a significant amount 
of time. This shows how 
tourism can have a 
positive impact on the 
environmental quality. 


Evaluation


Sample size
The EQS did not show a full representation across Llandudno-
thus the conclusions are based on a small area and this
therefore impacts the relevance of our results.


Bias The EQS is based on opinion we only completed the survey
based on the opinion of one particular age group.


Presentation method: annotated google street view photos


Strengths


Shows the features along the different transects and
any environmental factors which may help to explain
the results. Also allows us to judge what the
promenade looked like on a totally different day.


Weaknesses


There is no control over what time of year / day the
photos were taken and they therefore may not be
representative for all year. E.g. streets may look
deserted in winter but this could be totally different
in summer, or if photos were taken first thing in the
morning there may be more litter by mid afternoon.


The results of transects 2, 3 and 4 show an increase
in environmental quality at site 5, furthest away
from the promenade. This may be a result of the
location of these sites. As transects 3 and 4 both
rise to 2.14 at the furthest site from the promenade
as they are both located next to large open parks or
playing fields and this is likely to increase the
environmental quality. Also, Llandudno could see
results which do not totally match the hypothesis
due to its geographical location. Llandudno does
not have just one beach front but has two.
Therefore, as you move away from the main
promenade, you move towards the other beach
front. This could account for the rise seen by the
bipolar survey.


However, our results could be complicated by the existence of two beaches.







Presentation method 1: Scatter graph with line of best fit


Strengths


Very clearly shows that width increases as you move
downstream from 1.1m to 28m at site 12. Easy to see
the pattern and compare data sets. Anomalies are
clear. Using the average (mean) width at each site
increases reliability. Shows correlations between data.


Weaknesses
Hides variability in the width at each site so loses
accuracy of results.


Alternative 
presentation
techniques


Proportional flow arrows in the direction of the river
flow could have been used to show how wide the river
was at each stage.


Fieldwork enquiry question: Does the Afon Ogwen get wider and 
deeper with distance downstream?


Hypothesis and aims:


Hypothesis: A testable statement.
The Afon Ogwen gets wider and deeper with distance downstream.
The river will get wider from its source to its end due to increasing
lateral erosion as the amount of water in the river increases.
The river will get deeper from its source to its end due to increasing
vertical erosion as the amount of water in the river increases.


Reason location is suitable for a physical geographical enquiry:


The Afon Ogwen was chosen because:
- All stages of the course of the river are able to be visited in one


day as the A5 follows the valley, we can access all areas.
- The size of the river at each stage is suitable for measurements to


be taken.


Method 1: River channel width


Sampling method: Systematic sampling as sites roughly evenly spaced 
along the course of the river
Sample size: 16 sites (Some in upper, middle and lower course)
Description: Hold the tape measure across the surface of the water, 
measuring the width of the water from one bank to the other.


Strengths
-The method of data 
collection is simple to 
carry out. 
-The equipment 
allows accurate 
measurements to be 
taken.


Weaknesses
-Taking only one reading at each site could 
reduce the reliability of the measurements 
if the location measured was not typical of 
the river at that stage – to increase the 
reliability you could average the results 
from each group to give an average width 
for each stage of the river.


Risk assessment


River 
channel


Risk of falling over and 
injuring yourself in the 
river, or, in the worst case 
scenario, drowning.


Walk carefully and watch your step 
when in the ‘field’. Listen to teachers’ 
instructions about where the banks 
may be unstable and avoid these 
areas.


River 
water


Risk of toxicara and Weil’s 
disease


Wash hands with soap and water 
following any contact with the river 
water and before eating or drinking.


Weather


Wet weather is dangerous
due to slippery rocks etc. 
Hot weather also poses the 
risk of dehydration. 


Students advised to bring plenty of 
water and sun cream if the weather 
forecast is hot. If the weather forecast 
is wet, students are advised to bring 
appropriate clothing and footwear.


Results and analysis


River 
width


The results show that river width does increase as you move
downstream in the Afon Ogwen. Width increased by 26.9m overall.
The pattern is not uniform This supports the hypothesis from the
Schumm Model. This is explained by an increase in lateral erosion
(hydraulic action)due to an increasing volume of water in the river as
you go downstream. This water mainly comes from tributaries that
join the river along its course.


River 
depth


The results show that river depth does increase as you move
downstream in the Afon Ogwen Valley. Depth increased by 0.97m
This supports the hypothesis from the Schumm Model. This is


explained by an increase in vertical erosion due to an increasing
volume of water in the river as you go downstream. This water mainly
comes from tributaries that join the river along its course.


Method 2: River channel depth


Sampling method: systematic sampling (fixed intervals across the 
river channel) 
Sample size: Same 16 sites (upper, middle and lower course)
Description: Hold the tape measure across the surface of the water,
from one bank to the other. Measure the depth of the water every
10% across the width using a 1 metre ruler. (calculate cross section)


Strengths
-The method of data collection is 
simple to carry out. 
-The equipment allows accurate 
measurements to be taken.
- 11 readings per site allows cross 
section to be analysed
NB make sure that you hold the
ruler so the flat side is
perpendicular to the river flow –
this makes the readings more
accurate.


Weaknesses
-Time consuming and some
mathematical skill required to
calculate the measurement
intervals at each site.


- Influenced by site choice


Conclusion


It is evident from the results that the Afon Ogwen partly matches the
Schumm Model and expectations in terms of increasing river channel
width and depth as you go downstream. This increase is not uniform
along the course and place specific detail can influence the impact of
erosion and deposition. E.g. a bridge foundations and tidal zones.


Hypothesis: The Afon Ogwen will become wider and deeper with
distance downstream. Our results suggest this is TRUE.


Evaluation


We only visited one river on one day so we could have found
different results if we had visited on a different date due to the
changing geomorphic processes influencing the river. Perhaps
returning and measuring the same sites could make results more
reliable.
Opportunity to use alternative equipment, such as a laser (for
width) may have improved accuracy by millimetres but unlikely
to change the overall conclusion.
Generally we have reliable results and therefore have formed
valid conclusions supported by statistical evidence (Spearman's
Rank)
Also not all rivers are the same so we cannot generalise our
results to all rivers. Therefore conclusions are based on limited
data.


Physical Fieldwork
Afon Ogwen


Presentation method 1: Scatter graph with line of best fit


Strengths


Very clearly shows that depth increases as you move
downstream from 0.02m to 0.99m at site 16. Easy to
see the pattern and compare data sets. Anomalies are
clear. Using the average (mean) width at each site
increases reliability. Simple to construct.


Weaknesses
Hides variability in the depth at each site so loses
accuracy of results.


Alternative 
presentation
techniques


Located cross sections could have given a clear visual
representation of the changes in the channel depth
and shape.
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Key Term Definition 
Carbon sink Natural systems that absorb and store carbon dioxide from the atmosphere 


Ecotourism Tourism which conserves the environment and culture whilst also improving the welfare of locals. 


The Sumatran Rainforest: Gunung (Mount) Leuser National Park (GLNP) 
is in the North West of the Indonesian island of Sumatra. The GLNP covers almost 
8,000 km2 and it is a biodiversity hotspot; home to over 170 species of mammals 
and 380 species of birds, plus both the tallest and the largest flower in the world. 
Its location close to the Equator means the park receives over 3,000 mm rainfall 
per year, with temperatures ranging from ~20⁰C to 28⁰C.  


Interdependence: The different species are closely interlinked especially due 
to the rapid cycling of nutrients which occurs in the humid climate. The high 
levels of solar radiation and rapid decomposition of litter allow rapid plant 
growth. This can then support a diverse range of animal species. Humans can 
benefit from this biodiversity, however some types of human activity can 
disrupt this fine balance. 
 


 


Threats to the GLNP Mitigation attempts 
Deforestation: globally 50% of all rainforests have 
already been removed. In Indonesia the figure is similar, 
but it is experiencing the fastest rate of deforestation in 
the world. The main reasons for this are: 


Agriculture- Palm oil plantations: huge areas of natural 
forest are cleared (most often through cutting and 
burning the area) to make room for palm trees. In 2015 
10,000 miles2 of Indonesian forest were burnt. This 
destroys the natural ecosystem, releases CO2 and creates 
a monoculture, thus reducing biodiversity.  54% of palm 
oil used globally is from Indonesia making it extremely 
important for the country’s exports and GDP. 


Logging for timber -  as the GLNP is a protected area, all 
logging that occurs within the park is illegal. However, 
the high value of timber is very tempting and the dense, 
mountainous rainforest is very difficult to police. 


Highways – new highways (e.g 1982) built through the 
centre of the park have allowed easier access into the 
previously remote parts of the rainforest. This has 
therefore led to an increase in illegal logging and palm oil 
plantations.  


Encourage locals to gain income from alternative sources 
which don’t require deforestation. 


Ecotourism: This provides locals with jobs in a range of 
activities such as; tour guides, working in eco-lodges, 
selling souvenirs, etc. As tourists are attracted to the park 
specifically for the wildlife and biodiversity, this will 
therefore encourage locals to help with conservation to 
protect their income in the future. In 2016 12 million 
people visited Indonesia, on average spending >$1,100 
per person. This money can benefit both locals and the 
government. Tourists who enter the GLNP have to pay 
£8.50 which can then be used to manage the park and 
help protect it for future generations to enjoy.  


REDD (Reducing Emissions from Deforestation and 
Degradation): aims to give countries carbon credits for 
helping to protect the rainforest which they can trade. 


Reforestation: Since 2008 the Orangutan Information 
Centre (OIC) has also been restoring damaged forests in 
the Leuser Ecosystem and have planted more than 1.5 
million trees. These trees should be as close to the 
natural forest tree ecosystem as possible. 


Value of the GLNP to People and the Planet: 
Biodiversity and environment- The 
GLNP is classed as a ‘core ecoregion’ 
as it has such a diverse and unique 
range of species. It is the only place in 
the world where you will find 
Sumatran tigers, rhinos, elephants and 
orang-utans living together. The 
rainforest is also a huge carbon sink 
which helps to absorb some of the 
excess CO2 in the atmosphere. 


Total economic value over 30 
years is estimated to be >$7 
billion. Through tourism, fishery, 
agriculture, water supply and 
many other resources the park 
provides. Ecotourism is a growing 
industry. GLNP draws in ~30,000 
visitors a year, this provides jobs 
and income for locals. 


Timber- hardwood 
trees such as teak, one 
of the most valuable 
trees in Indonesia. 
One mature tree can 
be worth up to 
$7,000. It is then 
exported and used to 
make furniture and 
flooring. 


Medicinal 
plants- Many 
rainforest 
plants are used 
by local people 
for their 
medicinal 
qualities.  


Biodiverse ecosystems are under threat from 


human activity: tropical rainforest. 


 







Impacts of deforestation: 
The loss of habitat and food sources for many animals 
has resulted in many species seeing significant drops in 
their population and many are now listed as critically 
endangered. Sumatran orang-utans have seen an 80% 
drop in their population and there are now <400 
Sumatran tigers and <80 Sumatran rhinos left in the 
wild. 


Wildlife conflict 


This is a particular problem where wildlife comes into 
contact with farmers who are trying to make a living from 
their crops. Both orang-utans and elephants are known 
to raid and destroy crops leading to conflict.  


Elephants and other animals are also vulnerable to 
poaching for their ivory, fur skins or to be kept as pets. 


Law Enforcement: ensuring illegal activities are ‘clamped 
down’ on through fining and prosecuting illegal logging 
and illegal palm oil plantations. In 2015 the government 
prosecuted a major palm oil company for illegal 
plantations, issuing a fine of over $26 million and a 
prison sentence for the company director. 


The park became a UNESCO world heritage site in 2004 
and has National Park status: help protect the rainforest 
from development and make logging illegal across the 
park. 


Increased patrols and education: by patrolling the area 
for poachers and illegal activities park rangers and 
wildlife rangers can deter people and improve policing of 
the rainforest. Organisations such as the OIC also work 
with villages to explain the importance of the ecosystem 
for people’s livelihoods, and develop local conservation 
action plans. 


 







 


 


 


 


 


 


 







Key Term Definition 
Coral bleaching When coral expels the algae (zooxanthellae) living in its tissues causing the coral to turn 


completely white 


Biodiversity the variety of plant and animal life in a particular habitat 


The Great Barrier Reef: is in the Southern Hemisphere off the north east coast of Australia in the Coral Sea. 


It stretches 2300 km along the coast of Queensland. It is classed as a biodiversity hotspot with over 600 species of coral 
and over 1,600 species of fish and is the largest coral reef ecosystem in the world. 


Interdependence: The different species are closely interlinked as the fish 
benefit from the safety of the reef for breeding, whilst the coral depends on the 
nitrogen excreted by fish. Human activity can disrupt this balance. 


The Great Barrier Reef Marine Park Authority (GBRMPA) oversees the 
management of the reef and has a 25 year management plan. 


Threats to the Great Barrier Reef Mitigation attempts 


Crown of Thorns starfish (COTS) is a predator of the 
coral. Estimates suggest it is responsible for 50% of coral 
loss on the GBR from 1985 - 2012. Tritons Trumpet is one 
of the starfish’s few predators – due to their beautiful 
shells they were collected and numbers of COTS 
exploded. 


Managing Outbreaks of COTS 
Individual divers cull outbreaks by injecting them with 
salt solution (short term). 
In the long term, protecting the starfish’s natural 
predator the Triton’s trumpet snail. 


Climate Change: 
Coral Bleaching – Resulted in loss of around 22% of the 
reefs coral in 2017. Increased sea temperatures cause 
corals to expel the zooxanthellae from the polyps, 
removing their colour and main food source.  
Ocean Acidification – pH levels in the ocean have fallen 
by 0.1 pH. CO2 from burning fossil fuels has dissolved into 
the oceans making them more acidic. This reduces the 
ability for corals and other animals to build their calcium 
carbonate skeleton. 


Reef zoning also allows fragile areas to be studied by 
scientists and protected from fishing and careless 
tourism. 
The GBRMPA are working with reef managers, 
researchers, industries and communities to build the 
health of the Great Barrier Reef so it can withstand the 
impacts of climate change. More than 250 projects since 
2007 to help mitigate the impacts of climate change. 
 


Pollution – 35 rivers bring agricultural run-off into the 
ocean. The run-off contains pesticides and fertilizers 
which can increase algal growth  blocks sunlight  
coral can’t grow. 


Monitoring of key species and chemistry to track, halt 
and reverse changes in water quality. The GBRMPA 
guidelines identify 'trigger' levels for managers to take 
action if conditions exceed them. They also work to 
educate and raise awareness of pollution and how to 
minimise land run-off. 


Overfishing - Recreational fishing is an open access 
fishery, taking an estimated six million fish in 2007. 
Studies have found that in zones that permitted fishing, 
there are a disproportionate number of prey and not 
enough predators to keep them in check. 


Reef zoning is managed by the GBRMPA which zoned the 
GBR into 19 mapped areas that contain 7 different uses. 
E.g. preservation zones for scientific study only. They also 
limit fishing quotas and police the area. 3000 tonnes 
annual limit for commercial fishers, 2500 tonnes limit for 
recreational fishing. 67% of the reef is open to fishing – 
number of operators licences restricted. Zoning also 
helps by ensuring fishing only happens in designated 
areas so fragile areas are protected. 


 


Value:   


Contributes $5.6 bn per 
year to the Australian 
economy & 70,000 jobs 


Protects the coast of 
Queensland from 
erosion from storms 


Fish breeding grounds 
and a hotspot for 
biodiversity. 


Biodiverse ecosystems are under threat from 


human activity: coral reefs. 


 









Geography 


Please ask your Geography Teacher for details of your exam.  








 


 


   


 


 
 


 


 


 


 
 
 


 


 


 


 


 
 


 


 


 


 


 


 


 







 


Storm Desmond- Carlisle, Cumbria 5th – 6th Dec 2015 
CAUSES: A tropical maritime air mass, driven by the jet stream, carried a lot of moisture across the Atlantic to the 


UK. As these warm, wet winds (atmospheric river) hit the Cumbrian Highlands, air was forced to rise. Air cooled 
and condensed to form clouds, releasing huge amounts of rain in one 24 hour period- 341.4mm – a new record 
for the UK. This rain fell on already saturated soils and so water ran quickly into the river through surface runoff. 
Carlisle is at the confluence of the Rivers Caldew and Eden and the city is built on a floodplain, increasing the 
likelihood of homes and businesses being flooded. The intense low pressure also caused winds of over 100mph 


 


 


Local / Regional management National Management 


Local community responses e.g. sandbags and 
emergency shelters in sports centres / schools 


National emergency response: 200 military 
personnel deployed 


Planting trees in the River Eden catchment area Environment Agency issue flood warnings 


Restoring 350 hectares of peatbog £72 million government funding to improve flood 
defences 


 


Key term Definition  


Extra tropical cyclone Extreme low pressure system bringing huge amounts of rain and strong winds 


Saturated The ground holding as much water as possible, therefore it is impermeable 


Flood An overflow of a large amount of water beyond its normal limits, especially over what is 
normally dry land 


Catchment area An area of land drained by a river and river systems 


Discharge The amount of water carried within a river 


EFFECTS: 


5,200 homes were flooded in Cumbria and Lancashire.  


Many schools in Cumbria were closed because of flooding, power cuts 
and loss of water and heating. 


61,000 homes in Lancaster lost power when the electrical substation 
was flooded. 


The NHS in Lancashire declared a major incident after flooding caused 
power cuts and stopped doctors and nurses reaching hospitals. 


The A591 between Keswick and Windermere was washed away along 
with 3 bridges. 


£500 million of estimated flood damage. 


Thousands of trees were ripped from river banks as well as millions of 
tons of sediment being transported by rivers and deposited on 
floodplains and in settlements. 


Large amounts of the fragile upland soils were washed into rivers and 
lakes, affecting water quality and wildlife. 


Flood waters did overtop some flood defences, BUT they did save 1000 
properties from flooding! 


Key question Answer 
What date did Strom Desmond hit? 5th and 6th December 2015 


What two rivers flow through Carlisle? River Eden and River Caldew 


Four places badly affected by the flood? Carlisle, Keswick, Cockermouth and Glenridding 


What caused Storm Desmond? An extratropical cyclone brought UK record for the 
most rain to fall in a single 24 hour period, 341.4mm fell on the Lake 
District. (Cyclone + relief rainfall) Ground already saturated so rain 
couldn’t soak in. Carlisle is on flat land at a confluence. 


How was the flood disaster managed? Management can be local and linked to a specific catchment 
area or national and more strategic linked to planning, funding 
and preparation for future events. 


Extreme flood hazard events are 
becoming more common place in the UK. 


Streets of Carlisle flooded 


Glenridding village river channel 


blocked by boulders 
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Term Definition


climate change Changes in the long-term temperature and precipitation patterns that can either be natural or 
linked to human activities.


quaternary 
geological 
period


The most recent geological period covering the last 2.6 million years, during which time there 
were several cold and warm periods.


glacial period Historic cold periods associated with the build up of snow and the growth of ice sheets and 
glaciers.


inter-glacial 
period


Historic warm periods in between glacial periods when conditions were like they are today.


global warming A trend associated with climate change involving a warming trend in temperature.


The climate has changed from 
the start of the Quaternary 


period.


How has climate changed over time?


The graph shows 
how the Earth’s 
temperature has 
cooled and warmed 
over 450,000 years. 
It demonstrates long-
term temperature 
changes due to 
natural causes.


When the temperature is cooler for 
longer periods, more of the Earth is 
covered in ice. This is called an Ice Age 
or glacial.


This is now! We are in a warmer period 
called an interglacial.


The Little Ice Age
A colder period in Northern Europe starting in the 
15th Century, lasting till the 19th Century.
The winters were very cold and the summers short.
Crops did not grow well which meant less 
productivity and less food for people.


Evidence for Climate Change


Global temperature data
There is a warming trend for 
most of the world.
Temperatures near the North 
Pole have risen the most.


Ice cores
Buried layers of snow are 
compressed and gradually 
turned into ice.  The water 
molecules in the ice can be 
tested and the scientists can 
work out the global 
temperature at the time the 
snow fell.  This gives us a 
temperature record of over 
400,000 years.


Tree Rings
Every year the growth of a 
tree is shown by a single ring.  
The narrower the ring the 
cooler and drier the year.  If it 
is thicker the temperature was 
warmer and it was wetter.


Paintings and diaries
Historical records, such as 
paintings and diaries, can 
provide additional evidence of 
climate change. Several 
painters at the time of the 
Little Ice Age captured the 
winter landscapes of ice fairs 
and markets on the River 
Thames.


Consequences of Climate Change


Social impacts Economic impacts Environmental impacts


Sea level rise will lead 
to:
- Vulnerable people 


having to move 
home due to risk of 
flooding and storm 
damage.


- People losing their 
jobs in fishing and 
tourism.


- Increase in number 
of refugees.


Sea level rise will lead 
to:
- Cities like Venice and 


London being 
flooded.


- Agricultural land 
being flooded or 
polluted by sea 
water.


- Transport systems 
disrupted.


- Beaches eroded and 
hotels forced to 
close.


Sea level rise will lead 
to:
- Fresh water being 


contaminated by sea 
water.


- Damage to 
mangrove swamps 
and coral reefs (eg
bleaching).


- Harbours being 
blocked by 
sediment.


Example of an impact of this climate 
change: Tuvalu
Tuvalu is a collection of 9 tiny islands that 
could all flood due to climate change.  
Water supply is an issue as droughts 
occur.  The people of Tuvalu are 
responding by moving to New Zealand as 
environmental refugees and trying to 
restore damaged coral.







Term Definition


volcanic winter Cooling trend caused by volcanic particles in the atmosphere blocking out some of the Sun’s 
radiation.


greenhouse
effect


Natural warming of the atmosphere as heat given off from the Earth is absorbed by liquids and 
gases, such as carbon dioxide.


enhanced 
greenhouse
effect


The exaggerated warming of the atmosphere caused by the emission of gases from human 
activities resulting in the natural greenhouse effect becoming more effective.


There are a number of possible 
causes of climate change.


Natural causes of climate change


Volcanic eruptions
• Large eruptions emit vast quantities of dust and 


gases such as sulphur dioxide into the atmosphere.
• This blocks out or absorbs solar radiation so the 


Earth cools.
• Eg Mount Pinatubo in 1991, Laki eruption in 1783 


and  Mount Toba 70,000 years ago.


Ocean currents
• Ocean current changes can cause cooling and 


warming.
• In the UK, we have a warm and wet climate 


because of warm Atlantic current. Sometimes the 
current shifts and we get a cooler climate for a 
short period of time.


Asteroid collisions
• Large asteroid collisions can cause cooling as 


material blocks out the Sun.
• Asteroids hitting the Earth can cause huge fires 


which release massive amounts of CO2 which 
subsequently has a warming affect.


Sunspot activity
• Sunspots are darker areas on the Sun’s surface –


they are a sign of greater solar activity.
• They come and go in cycles of about 11 years.
• Between 1645-1715 there were few sunspots = 


the Little Ice Age.


Milankovitch cycles
• The shape of the Earth’s orbit changes from 


elliptical to circular over 100,000 years.  It 
appears that colder periods occur when the 
Earth’s orbit is more circular and warmer periods 
when it is more elliptical.


• The Earth wobbles on its axis every 26,000 years.  
This can affect how long days and nights are so 
can make temperatures more extreme.


• The tilt of the axis varies every 40,000 years.  The 
greater the degree of tilt is associated with the 
world having a higher average temperature.


• Taken together these effects change the amount 
of solar energy received at the Earth’s surface.


Human causes of climate change Many scientists believe human activities are at 
least partly to blame for the rapid rise in 
temperatures (global warming) since the 1970s.


The Earth’s atmosphere behaves like a 
greenhouse:
- Heat as short-wave solar radiation travels to 


reach the outer atmosphere.
- As it passed through the atmosphere some is 


reflected back into the atmosphere.  The rest 
reaches the Earth’s surface and is absorbed.


- This warmth is then released in the form of 
long-wave infrared radiation.  


- Some of this is absorbed by liquids and 
greenhouse gases in the atmosphere and 
some escapes to space.


- The more greenhouse gases (carbon dioxide, 
methane, nitrous oxides) there are in the 
atmosphere, the more infrared radiation is 
absorbed and the warmer it gets.Greenhouse gas levels in the atmosphere are increasing by 


burning fossil fuels, deforestation and emissions from 
vehicles.







Term Definition


latitude The imaginary lines that surround the Earth ranging from 0◦ at the Equator to 90◦ at the poles.


Hemisphere A half of the Earth; usually divided into northern and southern halves by the equator.


troposphere An area of the atmosphere, from the Earth’s surface to a height of 10-15km, in which the 
weather takes place.


climate zones Divisions of the Earth’s climates into belts, or zones, according to average temperatures and 
average rainfall.  The three major zones are polar, temperate and tropical.


atmospheric air 
pressure


The force exerted on the Earth’s surface by the weight of the air, measured in millibars.


high pressure When there is more air pressing down on the ground, caused by air sinking; air descends as it 
cools leading to high pressure at the surface.


low pressure Caused when the air is rising, so less air is pressing down on the ground; air rises as it warms, 
leading to low pressure at the surface.


condensation The process whereby rising water vapour becomes a liquid.


precipitation The collective term for moisture that falls from the atmosphere; this could be in the form of rain, 
sleet, snow or hail.


The global circulation of the 
atmosphere controls weather 


and climate.


Global atmospheric circulation
There are large-scale circular movements of air all over 
the Earth’s surface.  They transport heat from the 
tropical regions at the Equator  (where the Earth gets 
more heat from the sun) to the poles.


The Earth is divided by the Equator into the Northern 
Hemisphere and the Southern Hemisphere.  In each 
hemisphere there are 3 circular movements of air called 
‘cells’: the Hadley call, the Ferrel cell and the Polar cell.


The 3 cells play an important told in creating distinct 
climate zones.


Hadley cell –
extends from the 
Equator to 30-
40°N/S.


Strong trade winds blow towards 
the Equator. Where they meet 
the warm air rises and causes 
thunderstorms.


Ferrel cell –
occurs from the 
edge of the 
Hadley cell to 
between 60-
70°N/S.


This cell moves air between the 
Hadley and Polar cells.
Where the warmer air from the 
Ferrel cell meets the cold Polar 
air, the air rises and gives 
unsettled wet weather.


Polar cell – links 
the Ferrel cell to 
the poles.


Air sinks at the poles to give dry 
conditions and then flows 
towards the lower latitudes.What happens in areas of high pressure and 


low pressure?


High Pressure: Cold air 
sinks and gives clear, 


dry and calm weather.


Low Pressure: Hot air 
rises.  As the warm air 


cools and condenses to 
give stormy, cloudy 


weather.  







Term Definition


katabatic wind movements of cold dense air that flow downhill and along valley floors; in Antarctica, most winds 
blow towards the coast from the centre.


monsoon heavy rainfall that arrives as a result of a seasonal wind, notably in southern Asia and India 
between May and September.


Weather extremes: where are the coldest, hottest, driest, wettest and windiest places in the
world?


The global circulation of the 
atmosphere controls weather 


and climate.


Dry Place: Death Valley
Average annual rainfall of 500mm.
Any clouds coming from the Pacific 
have been forced over the 
mountains first so cooled and 
rained.


Wet Place: 
Mount 
Waialeale, 
Hawaii
Average 
annual 
rainfall of 
9763 mm.


Dry Place: Atacama Desert
Prevailing wind from the southeast 
brings rain to the mountain ranges 
but this air is dry by the time it 
reaches the flat land on the other 
side.  This area is what we call a rain 
shadow.


Cold Place: Vostok, 
Antarctica
World’s coldest 
temperature 
recorded was -
89.2C.


Wet Place: Mawsynram, India
Annual rainfall is 11m!  80% falls in 
the seasonal monsoon between 
June and September when the 
Inter-tropical convergence zone 
passes of the land.


Windy Place: Commonwealth Bay, 
Antarctica
Windiest place on Earth with winds 
exceeding 240km/h.  Storms are caused by 
katabatic winds which are winds that carry 
air from high ground down a slope due to 
gravity.


Drought: Causes what, where and when?
Droughts develop slowly and it can take weeks, months or even years for the full effect to appear. In some 
places a drought might be declared after 15 days. A drought occurs when a region experiences below 
average precipitation. It is a period of time with abnormally dry weather leading to a shortage of water, 
which can have a negative effect on vegetation, animals and people over a large area.


Droughts occur  around the world in countries including 
Australia,  Brazil, India, China, parts of the USA and 
Mexico, as well as the Sahel region of Africa. Large parts 
of these countries and regions already have a dry climate 
and receive low amounts of rainfall per year, so a period 
of time with less rainfall than usual can places, such as the 
tropical Amazon basin, can also experience drought if 
they receive significantly less rainfall than usual over a 
long period of time. 


Causes of drought: 
Physical causes: Most droughts occur when the regular 
weather patterns have been disturbed. There might be an 
above average presence of dry, high-pressure systems. 
El Nino brings descending air and high pressure over 
Indonesia and Australia, leading to drought. 
As global temperatures increase, more water is needed to 
grow crops and more water is lost through evaporation. 
The intertropical convergence zone (ITCZ) has been linked 
to occurrence of drought particularly in Africa.







Term Definition


Thermocline The point at which the temperature changes from warmer surface waters


Drought A prolonged period of time with unusually low rainfall; droughts occur when there is not enough rainfall to support 
people or crops. 


Tropical storm Hurricane, cyclone, typhoon: an area of lowland pressure with winds moving in a spiral around the calm central 
point called the ‘eye’ of the storm. Winds are powerful and rainfall is heavy. 


Intertropical
convergence 
zone


A low- pressure belt that encircle the globe around the Equator; it is where the trade winds from the northeast and 
southeast meet; the Earth is tilted on its orbit around the Sun, causing the ITCZ to migrate between the Tropic of 
Cancer and Capricorn with the seasons. 


Extreme weather conditions cause 
different natural weather hazards.


How does El Nino and La Nina in the Pacific Ocean cause extreme weather? 


What causes El Nino and Al Nina?
Scientists continue to study the exact causes of El Nino. There is 
a strong interaction between ocean and atmosphere in the 
pacific, so even small changes can be enough to have a large-
scale impact across the region and cause global changes to 
weather and climate. 


For a brief time, seafloor heating as a result of volcanic activity 
became a popular theory. It was noted that two separate 
eruptions in the region were followed closely by El Nino events. 
For example, Mount Pinatubo erupted in 1991, the same year in 
which an El Nino events began. However, this is not a likely 
theory. 


El Nino was the term used for the appearance of warm surface water around the coasts of Peru and Ecuador.  


Tropical storms: What, where and when?


What is a tropical storm 
Tropical storms begin as a low-pressure system 
originating in the tropics, known as a tropical depression, 
and can develop into a tropical cyclone (also known as a 
hurricane or typhoon). Characterised by high winds 
maximum wind speed ranging from 63km/h to 118km/h 
and heavy rain. When wind speeds are in excess of 
119km/h the storms become a tropical cyclone. 
Tropical storms are found:
Over tropical and subtropical waters between 5 and 30 
north and south of the equator. 
Where temperature of the surface layer of ocean water is 
in excess of 26.5C and at a depth of at least 50-60m.
500km away from the equator where the Coriolis effect, 
or force, is strong enough to make the weather system 
spin. 
Where in the world do tropical storms occur?
Tropical storms are found in very specific parts of the 
world. From the Gulf Coast of North America to the 
northwest of Australia, the Indian Ocean island of 
Mauritius to Bangladesh. 


What causes a tropical storm?
Conditions need to be perfect for a tropical storm to 
form. There needs to be a movement in the air near the 
surface of the water. In the troposphere, the temperature 
needs to cool quickly enough for tall clouds to form 
through condensation.  The wind speeds need to change 
slowly with height. If the speeds are greater in the upper 
atmosphere, the storm could be sliced in two. Fuelled by 
the warm ocean, water vapour is evaporated. As warm, 
moist air rises it expands, cools and condenses to form 
the clouds. It maintains its strength as long as it remains 
over warm water. 


Winds speeds increase towards the centre of the storm, 
around the eyewall.  This typically 15-30km from the 
centre of the storm. Deep clouds rise from the Earths 
surface up to a height of 15,000m. This with heavy 
rainfall, the eyewall is the most destructive and 
dangerous part of the storm. When the vertical winds 
reach the top of troposphere at 16km the air flows 
outwards, deflected by the Coriolis effect. The eye of the 
storm is calm as speeds decrease. There is a central area 
of clear skies, warm temperatures and low pressure 
(typically 960 milibars).  







 
 


Case Study: a drought event caused by El Niño - THE BIG DRY AUSTRALIA  
Period of drought 2002 – 2009. In 2006 there was 40-60% less rainfall 
than average. 


CONSEQUENCES: 
Social Economic Environmental 


 People in rural areas left 
due to a lack of water, 
putting greater pressure 
on the population of 
cities. 


 Rural suicide rates 
soared. 


 Farmers had to sell cattle as they could 
not afford to feed them. 


 Food prices rose as Australia became 
more dependent on imports. 


 Water bills rose 20% in 2008. 


 Tourism was negatively affected. 


 Agricultural production was severely 
affected. 


 10,000 people directly employed by the 
cotton-growing industry were affected. 


 The number of dairy farms reduced by 
more than half. 


 Loss of vegetation, wildlife and 
biodiversity as well as soil erosion.  As 
the soil dries out, it becomes looser and 
it is easier for the wind to blow it away. 


 Grassland turned to scrubland. 


 Energy from HEP was reduced leading to 
more pollution as Australia resorted to 
the use of fossil fuels. 


 Water quality reduced as toxic algal 
outbreaks occurred in depleted rivers, 
dams and lakes. 


 


How have different stakeholders RESPONDED to the drought problems of Australia? 


 


Responses to 
the big dry


States introduce 
'drought-proofing' for 


future


More efficient 
irrigation systems


Farmers claimed $400-600 in 
assistance from 


governement per fortnight


Government paying out $1.7 
million a day in drought relief 


to farmers


A new multimillion dollar 
desalination plant has been 


built in Sydney


Legislation to ban car 
washing and limit 


showers to 4 minutes


States urged to hand the 
responsibility for managing the 


Murray-Darling basin over to 
government


Subsidising rainwater storage 
tanks for homes


Recycling waste water from 
showers, baths, 
washbasins, etc


Scientists calculated the amount of 
water states used. They then could 


not exceed this, although water 
could be traded with other states


CAUSES 


Human Physical 


 High population growth in relation to 
access of water (even though low 
population density). 


 Main water source – Murray Darling. 
 River Drainage Basin covers area size of 


France and Spain.  Area is populated by 
two million (New South 
Wales/Victoria/Queensland and South 
Australia). 


 Water pressures – Agriculture water 
supply. 


 70% of all irrigated land is in this area for 
agriculture. 


El Nino caused Australia to 
become drier. 
Key points:  
 Weak or reverse trade 


winds. 
 Changes position/ cools 


normally warm waters 
over Pacific 


 Creates high pressure 
and sinking air 


 Clouds can’t form 
 Rainfall diminishes  


Distribution 


Drought can be devastating for 


people and the environment. 





