Geography A-Level summer home learning pack
Welcome to Geography A level!
Geography is a really exciting subject to study. It allows you learn about everything on our Earth from
the landscapes to the people. There are lots of different topics for you to engage with which is what
makes the subject so interesting. The broad nature of Geography means that it has strong links with
many other subjects such as Science, Economics, Politics, Sociology and History.
You will sit a paper in Human and Physical Geography but while you study you will see a huge
number of interconnections between the two disciplines. A great geographer understands how
human and physical parts of the world impact each other. Throughout your A-level, you will use your
knowledge of both human and physical Geography to critically engage with some of the most pressing
challenges facing the world today such as climate change, food security, diseases and hazard
management. As well as the exciting topic content, your will also develop your qualitative and
quantitative geographical skills; working with images, maps, numerical and spatial data and
innovative forms of data, including 'big data'.
You will conduct fieldwork which provides an exciting opportunity for you to direct your study of
processes, systems and interconnections in both human and physical geography. You will develop
skills to select research questions, apply relevant techniques and skills, and find appropriate ways to
analyses and communicate your findings.
You will be studying the AQA specification. Throughout your A-level you will be learn the following
topics:

Paper 1:
Glaciers
Hazards
Water and Carbon cycles

Paper 2:
Population and the
Environment
Global systems and governance
Changing Places

Non-examined assessment
(NEA)
Conduct and write up your own
fieldwork investigation

The work set out in this pack will help to introduce you to the first two topics in your A-level course.
We look forward to teaching you in September
If you have any questions, please do not hesitate to contact us.
Have a lovely summer,
Ms Letherbarrow and Ms Holmes
L.Letherbarrow@arkjohnkeatsacademy.org (Population and Environment)
L.Holmes@arkjohnkeatsacademy.org (Glaciology)
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Contents of work pack
This pack contains 8 hours of work to prepare you for your A-level.
Task 1: Population and Environment introduction
Task 2: Read an article about Ebola and answer the questions
Task 3: Find a news article about population change and fill out the source record sheet
Task 4: Watch a documentary about climate refugees in Bangladesh and complete the reflection
Task 5: Glaciology key terms recap
Task 6: Read the article to investigate cold places and answer the questions
Task 7: Find an article about climate change article and fill out the source record
sheet Task 8: Watch the documentary Chasing Ice and complete the reflection

Documentaries:
Climate refugees in Bangladesh - https://www.youtube.com/watch?v=co5uywe-1Z8
Chasing Ice - https://www.youtube.com/watch?v=BXsB5qD5MIs
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Recommended reading list:
Human:
The population bomb - P Ehrlich
Hungry for disruption: How tech innovations will nourish 10 billion by 2050 – S.
Ming Lee
How bad are bananas? The carbon footprint of everything – M. Berners-Lee
Prisoners of Geography – T Marshall
Inequality and the 1% - D Dorling
The new urban crisis, gentrification, housing bubbles, growing inequality and what
we can do about it – R Florida
Globalization: A very short introduction – M Steger
Home: A very short introduction – M Allen Fox
Development: A very short introduction - I Godlin
Physical:
Eruptions that shook the world – C Oppenheimer
The Ghosts of the Tsunami – R Lloyd Parry
New views on an old planet – T Van Andel
When the rivers run dry: What happens when our water runs out? F Pearce
Glaciation: A very short introduction – D Evans
Climate change: A very short introduction- M Maslin
The Antarctic: A very short introduction – K Dodds
Plate tectonics: A very short introduction – P Molnar
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Task 1: Population and the environment introduction

1. Describe how global population has changed

2. Suggest three causes of population growth

3. Categorize the impacts of population as positive or negative
Deforestation

Technological
advances

Depletion of
resources

Increased pollution

Rising living costs

Increased waste

Rising
unemployment

Urbanisation

4. Which of the impacts was hardest to categorize? Why?

5. What is the most significant impact of population growth? Why?
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Task 1: Population and the environment introduction
During your A-level you will investigate key geographical themes. Each box below contains a big theme that will be important in your first
topic Population and the Environment. You must:
* Describe the key theme
* Draw links between the themes

Migration

Hazards may force people to leave
their homes e.g. Drought forced
people to leave their homes in
Guatemala

Hazards

Population

Climate

The amount of
people that
live in an area

Food production

Development

Relief

Task 2:

Ebola – achieving ‘Zero’
By Kim Adams

Synopsis
The 2014 ebola virus outbreak in
WestAfrica was the largest in history.
It killed over 11,000 people. Society
has become more mobile, urbanised
andunequal.Thishasincreasedour
vulnerability to disease. The main
countries affected – Guinea, Sierra
LeoneandLiberia– wereunprepared.
The international response and that
of the World Health Organisation
(WHO) were criticised.
Ebola itself, and changes to the
WHO, were important enough to be
on the agenda at the 2015 G7
Summit of world leaders. However,
when we consider ebola as part of
the bigger picture of African health
hazards, it is lessof a riskthanmany
people might havethought.

Speciﬁcation links
Exam Board

Link to speciﬁcation

AQA

Component 2: Human geography, 2.4:
Population and the environment, see pages 23–
24.
http://filestore.aqa.org.uk/resources/
geography/specifications/AQA-7037-SP2016-V0-1.PDF

Edexcel

Area of study 4: Human systems and
geopolitics, Topic 8: Global development and
connections, see pages 55–56.
http://qualifications.pearson.com/content/
dam/pdf/A Level/Geography/2016/
specification-and-sample-assessments/
Edexcel-A-Level-Geography-Spec.pdf

OCR

Geographical debates, Topic 3.2: Disease
dilemmas, see pages 31–33.
http://ocr.org.uk/Images/223012specification-draft-a-level-gce-geography-h481.
pdf

Eduqas

Key terms
Health shock, endemic, epidemic
hotspots, pandemic, zoonotic,
vectors, Patient Zero.

Learning objectives
At the end of this Geoftle you will
understand:
●
●

●

●

●
●

●

the underlying causes of ebola
the place of ebolaalongside other
African health risks
the concept of a ‘health shock’, as
opposed to a global pandemic
the difficulties of coping with the
disease
the international response
the shortand long termeconomic
and social impacts
impacts on global disease
management.

Component 2: Global systems and global
governance, Section B: Global governance –
change and challenges, see pages 21–22.
Component 3: Contemporary themes in
geography, Section B: Contemporary themes
in geography, 4.3 Development in an African
context, see page 32.
http://www.eduqas.co.uk/qualifications/
geography/as-a-level/WJEC-Eduqas-A-levelGeography-Specification.pdf?language_id=1&
dotcache=no&dotcache=refresh

WJEC

Unit 3: Global systems and global governance,
Section B: Global governance – change and
challenges, see pages 28–29.
Unit 4: Contemporary themes in geography,
Section B: Contemporary themes in
geography, 4.3 Development in an African
context, see page 38.
http://www.wjec.co.uk/wjec-gce-geographyspec-from-2016 (22.10.15).pdf?language_id=
1&dotcache=no&dotcache=refresh

IB

Paper 2 Optional themes, F: The geography of
food and health.
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Ebola – achieving ‘Zero’
Why is ebola feared?

l

the case of ebola, it is found
in speciﬁc regions of West
and Central Africa. A virus
becomes an epidemic when
it spreads more widely or
affects many people. The
2014 epidemic could have
spread worldwide to become
a pandemic, and this created
a ‘geography of fear’.
However, while ebola caused
2,400 deaths in 2014, 15,000
died from malaria.

How
does
ebola
develop and spread?
We do not know where ebola
originates, although its animal
hostsare known,andinclude
chimpanzees and fruit bats
(Figure 1). Deforestation may
trigger the disease. It is named
after the Ebola River in the
Democratic Republic of
Congo, where the ﬁrst
outbreak was recorded in
1976. Under 500 cases occur
annually. No outbreaks
occurred between 1979 and
1994, but some may have
gone unrecognised or

l

l

l

Ebola is a zoonotic disease,
which means it is caught by
humans from animals(Figure
1). It is one of the most rapid
anddeadly infections known.
Up to 90% of infected people
die, often within hours of
contracting the disease. Only
laboratory testing can conﬁrm
ebola. It may be confused
with other illnesses when it
ﬁrst develops. The virus is
endemic, meaning it is
found in speciﬁc places. In

l

l

l
l

l

l

l

ll

l

l

l

Figure 1 Transmission of ebola

unreported. Ebola normally
affects remote rural subSaharan Africa, but the 2014
West African Zaire strain also
affected cities (Figure 3).

●

●

Patient Zero
Ebola spreads through contact
with infected animals and
people. The ﬁrst infected
patient is called Patient Zero.
People and bodies become the
vectors (carriers) of the virus,
which is still active after the
patient’s death (Figure 1).
Many African clinics and
hospitals did not use
protective equipment, and the
virus affected many health
workers as well as patients.

Prevention and
treatment
Sunshine, heat, bleach, and
soap and water can destroy
ebola. Good outbreak control
needs:
●

Monitoring of the epidemic,
tracing all who come into
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●

contact with a confirmed
case and then isolating them.
A good laboratory service
for testing, etc.
Public awareness campaigns
and safe burials (without
ritual washing and kissing).
Best control happens when
communities are involved.
Early isolation, supportive
care, rehydration, and
treatment in care units,
rather than at home, can
keep people alive long
enough to develop
immunity.

The Zaire West
Africa outbreak
The Zaire outbreak was larger
than all previous known
outbreaks combined. A total
of 27,741 cases were
reported, and 11,284 deaths
(WHO). Data is difﬁcult to
collect in underdeveloped,
remote and unmapped areas.
Patient Zero died near
Guinea’s border with Liberia.
2
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1 December 2013 – January 2014:
Patient Zero and initial spread in
Guinea: Toddler Emile Ouamouno
died (Patient Zero), then his family
and healthworkers. Ebola had been
diagnosed wrongly as Lassa fever
and cholera.

3 August – September 2014:
International response: WHO
declares a ‘Public Health Emergency
of Public Concern’; aid increased
from World Bank, charities and
volunteers.

5 January – September 2015: Mali
and Liberia declared ebola-free; Sierra
Leone allows public gatherings again,
but there are new outbreaks; UK
Foreign and Commonwealth Office
advises no travel to Sierra Leone and
Guinea unless essential; trial vaccine
successful in Guinea.

2 March – July 2014: Rapid spread
from Guinea: 59 deaths; Guinea’s
Ministry of Health and Medecins
Sans Frontieres (MSF) involved;
traders spread the virus; unsafe burial
of one person led to 365 further
deaths; first case identified in Nigeria.

4 October – December 2014: Ebola
spreads beyond Africa, to Spain,
UK, USA; Senegal and Nigeria clear
of new cases for 42 days and declared
‘ebola-free’; 70% of burials ‘safe’; 70%
of new patients moved immediately
into treatment facilities.

6 October 2015 onwards: vaccines,
health education, impact of
post-ebola syndrome. More vaccine
research; health-workers trained;
many people, including a British
nurse, suffering after-effects.

Figure 2 The road to Zero? Ebola’s timeline

Traders spread it rapidly
throughout these two
countries and Sierra Leone.
Figure 2 shows six clear
stages of the disease. People
were mainly infected when
actually in West Africa
(Figure 3).
Conditions in West Africa
allowed the virus to spread
(Figure 4). Ebola was new to
this region. Neither
governments nor individuals
were prepared. Roads,
communications and
community knowledge of
ebola were all poor.
Healthcare (isolation units
and laboratory testing) was
poor before the ebola
outbreak, with only 60
doctors in Liberia, all
concentrated in cities. Many
of the region’s medics died in
the outbreak.

taking half a million refugees
from the civil wars in Sierra
Leone and Liberia. Liberia
still needs UN peacekeeping
forces. Its capital, Monrovia,
lacks electricity, running
water and sanitation.

Responses to ebola
1. West Africa
Governments in the region,
lacking experience of ebola,
were slow to respond, and at
ﬁrst even denied the
existence of the virus. They
issued curfews, banned public

meetings and diverted scarce
resources away from other
health issues like malaria, to
care for ebola patients. Some
of these policies increased
distrust of ofﬁcials and
outsiders. Guinea threatened
prosecution for thosehiding
sick patients. Rural areas
resisted help, relying on
traditional healers. People’s
behaviour is important in
controlling such diseases.
Nigeria, however, was
successful in its management
of ebola, thanks to WHO.

Agriculture and mining are
the main occupations in this
region, and poverty is high.
There is a history of conﬂict
and instability. Guinea’s
economy is still strained from

Figure 3 The spatial patterns of fatalities from the 2014 outbreak of ebola
Source: Combination of data from CDC, Economist, WHO
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research and to fund
medics who can be sent
quickly to problem areas.

Ebola’s impacts
The impacts of ebola were
widespread, and included:
●

●

●

Figure 4 Factors affecting the 2014 ebola outbreak

Only eight people died,
mainly health care workers.
Its government had more
experience of dealing with
epidemics and took a more
serious attitude. It quickly
declared a national public
health emergency, and an
Ebola Incident Management
Centre coordinated all the
people involved. Mobile
phone records helped trace
1,000 people potentially
exposed by one person who
had ﬂown in from Liberia to
Lagos. Social media
encouraged people to become
community heroes if they
detected symptoms. Borders
were kept open to reduce
illegal immigrants, who
would otherwise have been
more difﬁcult to trace and
monitor.

2. Help from outside Africa
About 200 organisations from
outside Africa were involved
in the ﬁght against ebola.
●

●

The World Bank set up an
Ebola Recovery and
Reconstruction Trust Fund.
The WHO coordinated
international aid.

●

●

●

●

●

The UN saw ebola as a
threat to international
peace and security.
The UN Mission for
Emergency Ebola Response
took over from the WHO.
Troops and aid were sent
from the USA, UK, France
and China. Thousands
volunteered, including
1000 UK NHSstaff.
Successful ‘door to door’
health education was
supported by charities such
as Water Aid and MSF
(Medécins Sans Frontières).
The vaccination trial was
quickly and efficiently run
by several organisations
working together.
70 countries, mostly
wealthier ones, gave $5
billion. Lower-income
countries helped with
expertise and health
workers. $3.4 billion was
raised to improve health
care in Guinea, Sierra
Leone and Liberia. The
World Bank plans a new
pandemic financing
organisation. The UK will
give £20m for new vaccine
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●

●
●

●

●

●

●

High numbers of deaths
and sickness.
People having to stop work
to care forothers.
The shut-down of
workplaces and disruption
to normal life, due to fear
of catching the disease.
TNCs moved their workers
out of the country,
especially those in the iron
ore industry which is
important to the economy
of the region.
Unemployment.
Borders and airports were
shut, limiting migration,
trade and relief efforts.
Harvests were delayed or
stopped, and food shortages
led to price rises.
The disruption of smallscale markets and crafts
had a disproportionate
effect on women, for whom
these were a major source
of employment.
Tourism was affected outside
the ebola area, such as in
Gambia, whose economy
relies heavily on income
from tourists.
Ebola reinforced Africa’s
image as a place of poverty
and disease, resulting in
lack of trade and reduced
investment.

Social impacts
‘Post-ebola syndrome’ is
affecting the lifestyle and
productivity of thousands of
4
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World Bank data 2013-15

Sierra Leone

Guinea

Liberia

Nigeria

UK

Capital/major city affected

Freetown
1.2m
5.9m
710
52

Conakry 1.8m

Lagos 21m

12.28m
470
55

Monrovia
1.3m
4.2m
370
64

177m
2970
46

Glasgow and
London
64.5m
42,690
N/A

46
0.374
0.02

56
0.392
0.01

61
0.412
0.01

52
0.504
0.048

81
0.892
2.09

11.8

4.7

10

3.7

9.1

Infections

13,928

3808

10,672

20

1

Deaths

3955

2533

4808

8

0

Population
GNI per capita (US$)
Poverty rate % 2012
(low values best)
Life expectancy (years)
HDI (high values best)
Physicians per 1,000
population
Total expenditure on
health as % of GDP
Ebola cases (Sept 2015):

Figure 5 Database
Source: compilation from World Bank and WHO

survivors. Many suffer vision
and hearing loss, fatigue,
joint and muscle pain, posttraumatic stress and
depression.
Over 16,000 children were
orphaned and 5,000,000 lost
months of schooling. Cultural
traditions have been changed,
especially burialrituals.
Medical resources were
diverted to manage the ebola
outbreak. This has led to
fewer routine check-ups,
immunisations and HIV tests.
Women stopped giving birth
at clinics, to avoid infection.
As a result, death rates have
increased.
However, the ebola outbreak
has brought some positive
impacts.
●

●

The region now has an
increased ‘profile’, to help
increase aid and
investment.
Health education and
national plans to tackle
viruses haveimproved
globally.

●

●

Geographic information
systems, internet
crowdsourcing and digital
mapping were used by
volunteers across the world
to create maps to target
relief in otherregions.
Mobile phone ‘apps’ were
used in surveys to assess
people’s needs during the
outbreak, and may help in
the future.

Conclusion
The 2014 ebola epidemic is
not over, although it is largely
containedwithin WestAfrica.
We do not yet know the
long-term impact on
survivors. It created a
humanitarian crisis in Guinea,
Sierra Leone and Liberia, but
fear of ebola was greater than
its actual risk. Diseases such as
malaria and malnutrition have
a far greaterimpact.Reaching
‘zero’ will be difﬁcult because
of the mobility of the
population in the region.
Poor management of the
outbreak led toneedless
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deaths. Technology was
important in assessing and
containing thevirus, and will
hopefully help prevent ebola
in the future through use of
vaccines.
Ebola did not become a
pandemic thanks to all the
individuals and agencies who
helped control it. Partnerships
between all the international
and national agencies are
essential to tackle such a crisis
in the future.

Figure 6 The four phases of
emergency management model
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Structure:
Introduction – what is Ebola, where is Ebola?
3x PEE paragraphs- health, economic development, lifestyle.
Example sentence starters:
Point: Ebola has significantly impacted the health of many countries in West African.
Evidence: An example of this is …
Explain: This was bad because …
Conclusion – was health, economic development of lifestyle impacted the most by Ebola? How do you know?
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Task 3: Geography Wider Reading
Find an article about population change or environmental change. This can be a global issue or
focused on one specific country. It could be an overall summary of lots of problems or a detailed
explanation of one problem.
Read the article.
Fill out the reading record sheet below.
Title
Date of publication
Source
e.g. BBC, Guardian
Summary of article

Strengths of article
*What do you agree with
*What is trustworthy
about the article?
*What relevant or useful
points does it make for
everyone?

Weaknesses of article
* What does the author
miss out?
*Do they make any
mistakes?
* Is their point clear?

Task 4: Documentary reflection – Climate refugees in Bangladesh
https://www.youtube.com/watch?v=co5uywe-1Z8
Describe the location of Bangladesh

List at least 5 pieces of evidence about
climate or migration in Bangladesh

List any hazard that impacts
Bangladesh

What is the environment of
Bangladesh like? (hint: physical
geography)

What is the population of Bangladesh like?

Write down all the links between population and the environment
e.g. More people = more pollution, increased temperatures which leads to ice melt and flooding

What actions are taken in response to the environmental
challenges?

Space for questions:
You must write at least one

Task 5: Recap of cold environments
A glacier is a mass of ice that moves very slowly downhill. They are found at high altitudes all over
the globe; including near the equator, and high latitudes;. Such as the poles. Glaciers can be
categorised into either mountain or polar depending on where they are found. The formation of
glaciers and the process by which they shape the landscape around them is called glaciation. Glaciers
are formed where snow remains on the ground all year. As more and more snow is added it
compresses to form ice.. These glaciers move downhill and have the capability to shape the
landscape Today about 10% of the land is
covered in ice. Ice and snow still
permanently cover countries within the
Arctic circle, such as in Greenland and parts
of Russia.
Using the map and information
above answer these questions
1)
Describe the distribution of
glaciers on earth.
*lines of latitude
*countries
*compass directions
*continents
___________________________________________________________
___________________________________________________________
___________________________________________________________
2) State the two categories of glacier and give an example of a country where they
can be found
 ________________________________________________
 ________________________________________________
3) Describes what happens in the process of compaction
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
A glacier has a zone of accumulation and a zone of ablation. Accumulation is the input of snow and
ice into the glacier. Ablation is the output of water from a glacier as the ice melts. You get more
accumulation than ablation in the upper part of a glacier- so it's called the zone of accumulation.
You get more ablation than accumulation in the lower part of a glacier- so it's called the zone of
ablation. The glacial budget is the difference between total accumulation and total ablation for one
year. The amount of ice in a glacier, and where it is advancing or retreating depends on the glacial
budget: A positive glacial
budget is when accumulation
(input)
exceeds
ablation
(output). The glacier gets
larger and the bottom of the
glacier advances down the
valley. A negative glacial
budget is the opposite. The
ablation (output) exceeds
accumulation (input) and the
glacier gets smaller and
retreats up the valley.

1) Describe the different between the zone of accumulation and the zone of
ablation.
___________________________________________________________
___________________________________________________________
___________________________________________________________
2) Define the glacial budget
___________________________________________________________
___________________________________________________________
3) If the weather has been warming with little snow fall over the winter months
will a glacier have a positive or negative mass balance, why?
___________________________________________________________
___________________________________________________________
___________________________________________________________
Glacial landforms
Glaciers have a huge impact on landscapes. They exert colossal forces on the land and are
responsible for dramatic changes. Glaciation helps to create distinctive and interesting landscapes
such as the Lake District in the northwest UK, In glacial erosion, glaciers carve out distinctive
landscapes, picking up rock on their journey downslope. Once the climate warms and the glacier
begins to melt it will deposit these rocks and create fascinating depositional landforms.
Annotate the photos of the glacial landforms below.
* erosion or deposition *why do you think that process?
* shape of the landscape
*vegetation
*rock type *human interactions
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Glacier systems: comparative case studies
By Paul Warburton

Synopsis

Learning objectives

The world’s ice is melting due to
climate change. This is reflected in
the retreat of most glaciers in recent
decades.

After studying this Geofile you should be able to:

Glaciers may be thought of as
systems in which there is a balance
between inputs of snow, and
outputs from melting and
evaporation. This balance
determines whether glaciers are
advancing, retreating, or are more
or less stationary.
Local climatic conditions can mean
that some glaciers go against the
general trend, even within a region.
Other factors that can produce
unusual behaviour in glaciers are
also involved.
Aside from the immediate impact of
glaciers shrinking or disappearing,
there are wider impacts on human
behaviour. Glaciers are important
sources of water, and feed a number
of the world’s major rivers.
Retreating glaciers can also point to
the importance of taking action
against climate change.

understand the concept of glacial budget
● explain how this influences the advance and retreat
of glaciers and ice sheets.
The case studies apply the concept of budget to real
glaciated areas and will help you to understand the
factors that affect glacial advance and retreat.
●

Exam Board

Link to specification

AQA

Unit 1, GEOG1 Physical and Human
Geography, The Physical Options, Cold
environments, see page 10
http://filestore.aqa.org.uk/subjects/
specifications/alevel/AQA-2030-W-SP-14.
PDF

Edexcel

Unit 4, Geographical Research, Option 2:
Cold Environments – Landscape and Change,
see pages 78–80
http://www.edexcel.com/
migrationdocuments/GCE%20New%20GCE/
UA035234_GCE_Lin_Geog_Issue_4.pdf

OCR

AS Unit F761: Management Physical
Environments, Cold Environments, see
page 15
http://www.ocr.org.uk/Images/69036specification.pdf

WJEC

Unit G3, Section A, Contemporary Themes
and Research in Geography, Theme 2(a) –
Glacial Landforms and their Management,
see pages 31 and 32
http://www.wjec.co.uk/uploads/
publications/6312.pdf

Key terms
glacier budget, accumulation,
ablation, systems, climate
change/global warming

International Geography Diploma Programme, Optional
Baccalaureate Themes, Extreme Environments
http://ibgeog2009.wikispaces.com/
Extreme_Environment
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Glacier systems: comparative case studies
Glacier-like conditions on Ben Nevis
A BBC news report in August 2014 stated that hazards
associated with arctic and alpine areas, but considered
‘extremely unusual’ in the UK during the summer, had
been found on Ben Nevis:
●●

●●

●●
●●

●●

On the mountain’s north face, snowfields remained in
many gullies and upper scree slopes.
These snowfields included areas of compacted, dense, ice
hard snow – névé.
Névé is the first stage in the formation of glaciers.
There were some sheets of snow weighing hundreds of
tonnes.
The snowfields also contained tunnels and fissures,
known as bergschrunds.

Figure 1 Surprise! Glaciers forming in Scotland
Source: Adapted from http://www.bbc.com/news/uk-scotland-highlandsislands-28885119

Mountain glaciers are
retreating in many parts of
the world. One particular
area scientists are concerned
about is Alaska. There, the
Columbia Glacier has
retreated by 15km over the
past 25 years. Many of the
mountains in the area now
have much less snow. It is
believed the situation is so
extreme in Alaska that of the
2,000 glaciers observed, 99%
of them are retreating.
In Europe, the situation is
worrying too. Europe’s

glaciers are thought to have
lost around a quarter of their
mass in the last eight years.
To understand why glaciers
and ice sheets are retreating
around the world, although
advancing in a few areas, it is
helpful to understand the
concept of glacier budget.

Glacier budget
The word ‘budget’ is usually
used about money, meaning
the balance between income
and money that is spent. In

energy – inputs from the
sun and outputs of heat
from movement and
friction, and
●● matter – inputs of snow
and rock and outputs when
melting occurs
Within the glacial system
there are stores of matter
(such as rock and ice) and
processes occurring (like
melting and evaporation) that
change the inputs into
outputs (Figure 3). This was
covered very thoroughly in
an earlier Geofile (September
2010 number 622).
●●

All glaciers and ice sheets are
either growing or retreating,
depending on the balance
between accumulation (the
gains in mass) and ablation
(losses of mass).

Accumulation
Glaciers and ice sheets grow
through precipitation. If
inputs of snow are greater

0

Cumulative global glacier mass
balance (mm w.e.)

‘Surprise! Glaciers appearing in
Scotland’ (Figure 1). Such a
headline would indeed be a
surprise. Not only did glaciers
disappear from Scotland at the
end of the last ice age but we
also live at a time when global
climate change is leading to
the almost worldwide retreat
of glaciers and ice sheets
(Figure 2).

systems terms, a budget is the
balance between inputs and
outputs. This is the same with
glaciers and ice sheets. They
are examples of open
systems, with inputs and
outputs of:
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Figure 2 Global long-term changes in glacier volume
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than losses through ablation,
then a glacier will grow.
Snow builds up and is
compressed by the weight
of fresher snow above.
●● This compressed snow
gradually turns into névé,
ice that has been partially
melted and refrozen and
compacted.
●● Névé has quite a lot of air
contained within it, so it is
granular.
●● In time, more air is
squeezed out and after
about a year this changes to
a more compressed form of
ice called firn.
●● Eventually hard ice forms.
For this process to occur there
needs to be a certain level of
energy or insolation from the
sun. If insolation is reduced,
for example due to more
cloud cover, then lower
temperatures will encourage
ice to develop. If there is a
higher level of energy over a
year then more melting and
evaporation will occur, and a
glacier will retreat (outputs
will exceed inputs).

Accumulation
zone
Avalanche

●●

Most accumulation occurs
towards the upper end of a
glacier, where it is colder at
higher altitudes and ice has a
greater chance to develop.
The part of a glacier that

Case studies
Glacial retreat in the French
Alps: the Mer de Glace
According to recent research,
glaciers in the French Alps
have lost about a quarter of
their area since the 1970s. In
the late 1960s/early 1970s,

Ablation
zone

Snowfall
Equilibrium
line

Melting and
evaporation
Sea
Calving

Figure 3 Glacier budget

experiences net accumulation that break off to form icebergs.
This
is called the accumulation
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A glacier is more than
just
iceRussellimpressive
this process.
and snow, however. Its mass
is also made up from:
●●

●●

rock debris that may fall
onto it from valley sides as
the result of weathering
glaciers may also be added
to by avalanches.

Ablation

The part of a glacier that
experiences net ablation –
where losses to melting and
evaporation exceed
accumulation – is called the
ablation zone.
We can now look at specific
areas of the world and see
how the idea of glacial budget
can be applied to real glaciers
and ice sheets.

Ablation is the other side of a
glacier’s budget. It refers to the
loss of mass from a glacier or
ice sheet; this is due to melting
and evaporation. Ablation
tends to be greatest in the
lower section of a glacier
(Figure 3). Temperatures are
higher at lower altitudes, so
more melting and evaporation
occur.

Why are most ice
sheets and glaciers
retreating?

Glaciers and ice sheets that
flow into a lake or the sea
often lose large masses of ice

Ice in glaciers and ice sheets
can range from a few

the ice fields on Mont Blanc
and the surrounding
mountains of the European
range covered some 375 sq
km; by the late 2000s, this
area had fallen to about
275 sq km.
This represents an average
loss of some 26% over the
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The behaviour of glaciers is
very complex, and melt rates
can be influenced strongly by
many factors.

last 40 years. The retreat of
glaciers in the French Aps
has not been uniform. The
greatest losses have been in
the southern parts of the
Alps. In the Belledonne
Massif (Massif is a French
word for a large area of
mountains), for example, the
3
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A report published in 2012
indicated that a third of
the thinning in the lower
section of the glacier was
due to reduced flow from
higher up the glacier, and
the remaining third was
due to ablation of the
glacier snout.
●● A recent study in 2014
suggested that a minimum
retreat of 1200m is likely
by 2040.
You should be able to find
some impressive vertical
photographs on the internet
showing stages in the retreat
of this glacier.
●●

Figure 4 Mer de Glace, French Alps
Source: www.heatheronhertravels.com/.

glaciers have almost
completely disappeared. In
the Ecrins Massif, the rate of
glacier retreat is almost three
times greater than in the
Mont Blanc area. Broadly,
the rate of glacier retreat is
less significant in the
northern Alps than the
southern Alps.
●●

●●

●●

●●

The lowest 12% of the
glacier has been more or
less stable for several years,
but the Mer de Glace lost
70 metres in thickness at
the Montenevers Station
from 1995 to 2005.

K2

The southern mountains
are at a lower altitude and
so are warmer.
There is more precipitation
and cloud cover in the
north.
In other words the inputs
of mass are greater in the
north, and there is also less
of the sun’s energy or
insolation reaching the ice,
so retreat is slower.

●●

The Mer de Glace (‘sea of
ice’) (Figure 4), on the
northern side of Mt Blanc,
is the largest glacier in the
western French Alps.
This glacier is gradually
thinning and retreating.

Like many other
mountainous regions in the
world, glaciers are retreating
N
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Figure 5 Location of the Karakoram
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in the Himalayas as
temperatures rise and
snowfall decreases. However,
scientists have found that in
one region – Karakoram –
the glaciers are stable or
advancing. The Karakoram
(Figure 5) is a chain of
mountains along the border
between India, Pakistan and
China. It is part of the larger
Himalaya mountain chain.
It is very important to
understand that glacier
changes are affected by
changes not only in air
temperature, but also by
precipitation. As global
warming continues,
precipitation is increasing
across the Himalayas.

hundred to several thousands
of years old. Ice cores are
very valuable to scientists
trying to study long-term
changes in climate. Scientists
can drill into glaciers and ice
sheets and take samples that
provide a continuous record
of climate change. The cores
have trapped air bubbles that
tell us a number of things
about the past composition of
the atmosphere:
temperature variations
●● types of vegetation
●● pollution in the atmosphere.
Ice cores have also revealed
clues about global warming.
Glaciers are very sensitive to
changes in temperature, so
studying them can help us to
understand how the earth’s
climate is changing. Since the
early 20th century, most
glaciers have been retreating;
●●

Glacier systems: comparative case studies ● 745

Central and south east
Himalayas
In contrast, the central and
southeast Himalayan regions
get most of their moisture
from the monsoon in the
summer. Because summer is
warmer, most of this
precipitation falls as rain.
Measurements have shown
that the total amount of water
that is falling is increasing
during the summer months.
But since the temperatures
are rising above freezing, they
are not leading to increased
snowfall but instead to
decreased snowfall in the
central and south east regions.

The Karakoram
Because of the geography of
the Karakoram region, it gets
in fact several have
disappeared entirely. Many
scientists attribute this glacial
retreat to the Industrial
Revolution, which
accelerated in the mid-19th
century, and ongoing climate
change since that time.

Conclusion
Figures from the World
Glacier Monitoring Service
suggest that the earth’s
glaciers are melting so fast
that many will disappear by
the end of the 21st century.
The retreat of glaciers and ice
sheets will have many
geographical consequences,
many not fully understood.
●●

Sea levels will continue to
rise – saltwater intrusion
will damage many of the
world’s food-producing
areas like the Nile Delta.
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most of the extra moisture
associated with global
warming in the winter when
westerly winds bring snow to
the mountains.
In Karakoram, snowfall is
decreasing in the summer but
increasing in the winter.
Although when initial
research was carried out the
researchers didn’t test the
idea, it has since been
concluded that this snow
presumably feeds
Karakoram’s glaciers, keeping
them from retreating.
Thick layers of debris from
avalanches and rockfalls may
have an insulating effect on
some of the areas of ice in
this region so there is less
melting and evaporation.
●●

●●

●●

●●

While summer melting of
ice increases, this can add
to flooding.
Glacial meltwater provides
water for agriculture and
communities in otherwise
dry areas of the world like
Pakistan near the Himalayas.
The loss of ice changes the
earth’s albedo (reflectivity
of the surface), with
consequences for local and
global weather patterns and
climate. The lower the
reflectivity of the surface,
the greater the impact on
global warming.
Glacier and ice sheet retreat
continues to be monitored
and studied and provides
useful evidence of climate
change. They point to the
need to change the way we
live to reduce human impact
on the earth’s climate.
5
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Focus questions
1 Explain how glaciers operate as a system.
2 How do the following factors influence why glaciers are retreating in some parts of the world yet
advancing in others? Use located examples in your answer.
●

Altitude

●

Solar energy (insolation)

●

Climate change

●

Rock debris – ash from a volcanic eruption – on the surface of a glacier.

3 Carry out some research on the human and natural consequences of glaciers and ice sheets
retreating.
Consider:
 Where in the world will the greatest impact of climate change and melting glaciers be felt?

●
●

What is the global threat of glaciers melting?

●

Who is most at risk from glaciers melting and sea levels rising?

Learning checkpoint
1	What is meant by the term ‘glacier budget’?

2	Why are most glaciers in the world retreating?

3	List some of the factors that influence the advance and retreat of glaciers.

4	Should we be concerned that glaciers around the world are retreating? Why?
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Task 7 : Geography Wider Reading
Find an article about climate change impacting a cold area. It can focus on the effects on the
physical environment or humans living there. It could be an overall summary of lots of problems
or a detailed explanation of one problem.
Read the article.
Fill out the reading record sheet below.
Title
Date of publication
Source
e.g. BBC, Guardian
Summary of article

Strengths of article
*What do you agree with
*What is trustworthy
about the article?
*What relevant or useful
points does it make for
everyone?

Weaknesses of article
* What does the author
miss out?
*Do they make any
mistakes?
* Is their point clear?

Task 8 : Documentary reflection – Chasing Ice
https://www.youtube.com/watch?v=BXsB5qD5MIs /Netflix
Why do glaciers matter to humans?

List at least 5 pieces of evidence about climate
change impacting cold areas.

Describe the method James Balog
used to measure glacier retreat.

List at least 3 advantages and
disadvantages of this method
Advantages
Disadvantages

Explain how glaciers melting will impacts
different ecosystems.

Write down all impacts of climate change shown in the documentary. Use different colours to
categorise human, physical and economic impacts

Do you think this documentary might change people’s
opinion of climate change, explain why?

Space for questions:
You must write at least one

