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Physical systems

1 Landscape systems

 9	 Option A Coastal landscapes
	 9	 How	can	coastal	landscapes	be	viewed	as	systems?	 	 	
15	 How	are	coastal	landforms	developed?	 	 	
24	 How	do	coastal	landforms	evolve	over	time	as		

climate	changes?	 	 	
26	 How	does	human	activity	cause	change	within	coastal		

landscape	systems?	 	 	

28	 Option B Glaciated landscapes
28	 How	can	glaciated	landscapes	be	viewed	as	systems?	 	 	
32	 How	are	glacial	landforms	developed?	 	 	
37	 How	do	glacial	landforms	evolve	over	time	as		

climate	changes?	 	 	
43	 How	does	human	activity	cause	change	within		

glaciated	and	periglacial	landscape	systems?	 	 	

45	 Option C Dryland landscapes
45	 How	can	dryland	landscapes	be	viewed	as	systems?	 	 	
50	 How	are	landforms	of	mid-	and	low-latitude		

deserts	developed?	 	 	
54	 How	do	dryland	landforms	evolve	over	time	as		

climate	changes?	 	 	
56	 How	does	human	activity	cause	change	within		

dryland	landscape	systems?	 	 	

2 Earth’s life support systems
58	 How	important	are	water	and	carbon	to	life	on	Earth?	 	 	
68	 How	do	the	water	and	carbon	cycles	operate	in		

contrasting	locations?	 	 	
69	 How	much	change	occurs	over	time	in	the	water	and		

carbon	cycles?	 	 	
73	 To	what	extent	are	the	water	and	carbon	cycles	linked?	 	 	
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Human interactions

3 Changing spaces; making places
	 79	What’s	in	a	place?	 	 	
	 80	How	do	we	understand	place?	 	 	
	 82	How	does	economic	change	influence	patterns	of		

social	inequality	in	places?	 	 	
	 87	Who	are	the	players	that	influence	economic		

change	in	places?	 	 	
	 88	How	are	places	created	through	placemaking	processes?	 	 	

93 Global connections options

 93 Option A Trade in the contemporary world
	 93	What	are	the	contemporary	patterns	of	world	trade?	 	 	
	 98	Why	has	trade	become	increasingly	complex?	 	 	
101	 What	are	the	issues	associated	with	unequal	flows	of		

international	trade?	 	 	

102 Option B Global migration
102	What	are	the	contemporary	patterns	of	global	migration?	 	 	
105	Why	has	migration	become	increasingly	complex?	 	 	
108	What	are	the	issues	associated	with	unequal	flows	of		

global	migration?	 	 	

109 Option C Human rights
109	What	is	meant	by	human	rights?	 	 	
111	 What	are	the	variations	in	women’s	rights?	 	 	
112	 What	are	the	strategies	for	global	governance	of		

human	rights?	 	 	
114	 To	what	extent	has	intervention	in	human	rights		

contributed	to	development?	 	 	

116 Option D Power and borders
116	 What	is	meant	by	sovereignty	and	territorial	integrity?	 	 	
118	 What	are	the	contemporary	challenges	to	sovereign		

state	authority?	 	 	
120	What	is	the	role	of	global	governance	in	conflict?	 	 	
122	How	effective	is	global	governance	of	sovereignty	and		

territorial	integrity?	 	 	
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Geographical debates

4 Geographical debates options

124 Option A Climate change
124	How	and	why	has	climate	changed	in	the	geological	past?	 	 	
126	 How	and	why	has	the	era	of	industrialisation	affected		

global	climate?	 	 	
130	Why	is	there	debate	over	climate	change?	 	 	
132	 In	what	ways	can	humans	respond	to	climate	change?	 	 	
139	Can	an	international	response	to	climate	change	ever	work?	 	 	

142 Option B Disease dilemmas
142	What	are	the	global	patterns	of	disease	and	can		

factors	be	identified	that	determine	these?	 	 	
146	Is	there	a	link	between	disease	and	levels	of		

economic	development?	 	 	
149	 How	effectively	are	communicable	and		

non-communicable	diseases	dealt	with?	 	 	
150	How	far	can	diseases	be	predicted	and	mitigated	against?	 	 	
153	Can	diseases	ever	be	fully	eradicated?	 	 	

158 Option C Exploring oceans
158	What	are	the	main	characteristics	of	oceans?	 	 	
162	 What	are	the	opportunities	and	threats	arising	from		

the	use	of	ocean	resources?	 	 	
166	How	and	in	what	ways	do	human	activities		

pollute	oceans?	 	 	
168	How	is	climate	change	impacting	the	ocean	system?	 	 	
172	 How	have	socio-economic	and	political	factors		

influenced	the	use	of	oceans?	 	 	

177 Option D Future of food
177	What	is	food	security	and	why	is	it	of	global	significance?	 	 	
184	What	are	the	causes	of	inequality	in	global	food	security?	 	 	
186	What	are	the	threats	to	global	food	security?	 	 	
190	How	do	food	production	and	security	issues	impact		

people	and	the	physical	environment?	 	 	
194	 Is	there	hope	for	the	future	of	food?	 	 	
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199 Option E Hazardous Earth
199	What	is	the	evidence	for	continental	drift	and		

plate	tectonics?	 	 	
204	What	are	the	main	hazards	generated	by		

volcanic	activity?	 	 	
207	What	are	the	main	hazards	generated	by		

seismic	activity?	 	 	
208	What	are	the	implications	of	living	in	tectonically		

active	locations?	 	 	
210	 What	measures	are	available	to	help	people	cope		

with	living	in	tectonically	active	locations?	 	 	

216 Now test yourself answers

Exam practice answers, quick quizzes and case studies at 
www.hoddereducation.co.uk/myrevisionnotesdownloads
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2 Earth’s life support systems

How important are water and 
carbon to life on Earth?

Water and carbon support life on Earth 
and move between the land, oceans and 
atmosphere

The importance of water to life on the planet
l Oceans moderate temperatures by absorbing, storing and slowly 

releasing heat.
l Clouds (made up of water droplets) ref lect approximately 20% of 

incoming solar radiation and lower surface temperatures.
l Water vapour (a greenhouse gas) absorbs long-wave radiation from the 

Earth, maintaining global temperatures almost 15°C higher than they 
would otherwise be.

l Water makes up 65–95% of all living organisms and is crucial to their 
growth, reproduction and metabolic functioning.

l Plants need water for photosynthesis, respiration and transpiration, 
and also to transport minerals from the soil and to maintain a rigid 
structure.

l Water is used for all chemical reactions in the body for humans and animals.
l Water is an essential economic resource for agriculture, manufacture 

and domestic purposes.

Carbon as the building block of life on Earth
Carbon is a chemical element. Stores include rocks, the atmosphere, 
oceans, sea f loor sediments and the biosphere.
l Life is carbon-based — built on large molecules of carbon atoms such 

as proteins, carbohydrates and nucleic acids.
l Carbon is an economic resource as it is contained in fossil fuels. 
l Agricultural crops and forest trees, which are used by humans in a 

variety of ways, also store carbon. 

Typical mistake

When referring to carbon stores do not just focus on the atmosphere.

Water and carbon cycling
At a global scale water and carbon f low in closed systems (only energy 
and not matter crosses the boundaries) over time periods from days to 
millions of years. There is an important link between the f low of water 
and carbon and the atmosphere, oceans, land and biosphere. Figure 2.1 
illustrates the relationship between the carbon and water cycle and the 
atmosphere.
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Global
temperature rise

Increased oceanic
temperatures

More CO2 water vapour,
clouds and CH4 in
the atmosphere

Start: More CO2 from
human activity

acts as a greenhouse gas

Warming tundra
 emits CO2 and
methane (CH4)

Dissolved CO2
released by

warmer oceans

Warms the
oceans

More energy
for evaporation

Water goes
back into

atmosphere

More
greenhouse

gases

Warm water
less able to

dissolve CO2

CO2 back
into atmosphere

CO2 and CH4 
back into

atmosphere

Warms the
tundra

Water evaporates
from the ocean

surface

Figure 2.1 The link between the carbon cycle, the water cycle and the atmosphere

The carbon and water cycles are systems 
with inputs, outputs and stores

The stores in carbon and water systems
The water cycle has three main types of water store: the atmosphere 
(where water exists as water vapour), oceans and land (cryospheric water 
and terrestrial water); these are summarised in Table 2.1. Water is held in 
these stores for varying amounts of time, e.g. a water molecule is held in the 
atmosphere for just nine days. About 71% of the Earth’s surface is covered 
in water. The sizes of the world’s land and ocean water stores are shown in 
Figure 2.2; note that the oceans contain 97% of global water. Water moves 
between these stores through a range of processes (see also Table 2.2,  
pp. 65–66):
l precipitation
l evapotranspiration
l run-off
l groundwater f low

Table 2.1 Types of water stores and global distribution

Type of 
water store Description
Oceanic 
water 

l There are five oceanic bodies of water and several smaller seas covering approximately 
72% of the Earth’s surface

l The Pacific Ocean is the largest

Cryospheric 
water

l Composed of sea ice, ice caps, ice sheets, Alpine glaciers and permafrost
l Mainly in high-altitude and high-latitude areas, including: ice sheets of Antarctica, 

Greenland, Arctic areas of Canada and Alaska; ice caps such as the Himalayas, the 
Rockies, the Andes and the southern Alps of New Zealand

Terrestrial 
water

l Rivers, the largest by discharge of water being the Amazon. Lakes — Canada and Finland 
have the largest number of lakes

l Wetlands, where water covers the soil — these are present on every continent except 
Antarctica

l Groundwater, soil water and biological water also make up terrestrial water 

Atmospheric 
water

l The most common form is water vapour. Important as it absorbs and reflects incoming 
solar radiation. Warm air holds more water vapour than cold air — a small increase in water 
vapour will lead to an increase in atmospheric temperatures (positive feedback: see p. 71)
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Exam tip

It is important to be able to recognise and explain the dynamic and 
cyclical relationship between the atmospheric, ocean and land-based 
water stores.

The carbon cycle has stores (known as sinks or pools) in rocks, sea 
f loor sediments, oceans, the atmosphere and the biosphere (Figure 2.3). 
Sedimentary rocks hold 99.9% of all carbon on Earth. The sizes of the 
various stores are:
l atmosphere: 600 Gt
l ocean surface: 700 Gt
l ocean deep layer: 38,000 Gt
l sedimentary rocks: 60,000,000–100,000,000 Gt
l soil: 2,300 Gt
l terrestrial biomass: 560 Gt
l fossil fuels: 4,130 Gt

(Gt = Gigatonnes. 1 Gt is 1 billion tonnes)

Lithosphere

Terrestrial/biosphere Atmosphere

Hydrosphere

Oceans:

• Surface layer – photosynthesis by
   plankton
• Intermediate and deep layer – carbon
   passes through the marine food chains
   and sinks to the ocean bed, where it is
   decomposed into sediments
• Living and dissolved organic matter
• Calcium carbonate shells in marine
   organisms

Sedimentary rock deposits (limestone,
dolomite, chalk) and fossil fuel deposits

• Organic matter in soils, plant litter,
   soil humus and peat
• As organic molecules in living and
   dead organisms

CO2 gases in the atmosphere – a ‘trace’
gas accounting for 0.04% of the
atmosphere, but this does not reflect its
importance to life on earth and the fact
that CO2 is a potent greenhouse gas
that plays a vital role in regulating the
Earth’s surface temperature

Figure 2.3 Major stores of carbon

The main processes leading to f lows (or fluxes) between the carbon 
stores are as follows (see also Table 2.3, p. 67): 
l photosynthesis 
l respiration 
l oxidation (decomposition and combustion) 
l weathering

The characteristics of the water cycle
l Inputs and outputs of water form the water cycle budget. 

Evaporation from the oceans, soils, lakes and rivers and 
transpiration from plants make up inputs of water to the atmosphere. 
Together these processes are known as evapotranspiration.

l Moisture leaves the atmosphere as precipitation (rain, snow etc.) and 
condensation (fog). Water is released from ice cover by ablation and 
sublimation.

Fresh water

Ice caps and
glaciers 79%

Ground
water
20%

Easily accessible
surface

fresh water
Lakes
52%

Soil
moisture
38%

Water within
living

organisms 1%

Rivers 1%
Atmospheric water

vapour 8%

Easily
accessible
surface
fresh water
1%

All water

Ocean
97%

Fresh
water
3%

Figure 2.2 Sizes of land and 
ocean water stores

Flux is the rate of energy 
transfer per unit area.

The water cycle budget 
is the annual volume of 
water movement by, for 
example, precipitation, 
evapotranspiration and run-
off, between stores such as 
oceans, permeable rock, 
vegetation and ice sheets.

Ablation is the loss of 
snow and ice through 
melting, evaporation and 
sublimation.

Sublimation is the change 
of water state from ice to 
vapour.

Exam tip

Note that on a global scale 
the water and carbon cycles 
are closed systems, but at 
a smaller scale, e.g. the 
drainage basin system, the 
system is open as both the 
sun’s energy and materials 
cross system boundaries.
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OCR AS/A-level Geography

l Run-off transfers water from the land surface into rivers which f low 
into the sea. Some precipitation infiltrates the soil and becomes 
groundwater f low.

l Some water may percolate deeper into rock stores which are known as 
aquifers.

Water balance
The long-term balance between the inputs and outputs in a drainage 
basin system is known as the water balance. It is expressed in an 
equation as:

P = E + Q ± S

where P is precipitation; E is evapotranspiration; Q is run-off (measured 
in river discharge); and S is change in storage.
l Positive water balance: precipitation exceeds evapotranspiration.
l Negative water balance: evapotranspiration exceeds precipitation.

Storage affects water balance. For example, in winter when precipitation 
is likely to be high, the soil storage may lead to a surplus of moisture 
and increased run-off. In summer utilisation of water by humans and 
vegetation is likely to be high and there may be a soil moisture deficit. In 
autumn, initial precipitation will recharge the soil store. 

The characteristics of the carbon cycle
The carbon cycle describes the transfer of carbon from one store/pool to 
another. At its simplest level it is shown in Figure 2.4.

CO2

CO2

CO2

Respiration

Respiration

Respiration
Combustion

Photosynthesis

Pool of CO2
in atmosphere

Sea
Respiration

Death

Decay organisms

Decay
organisms

Death

Peat

Land

Carbonification,
gradual production

of fossil fuels

Coal
Oil and gas

Figure 2.4 The carbon cycle

Run-off is the movement 
of water across the land 
surface.

Infiltration is the vertical 
movement of rainwater 
through the soil.

Percolation is the 
movement of surface and 
soil water into underlying 
permeable rock.
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The carbon cycle has four sub-systems (Figure 2.5).

This relates to the uptake of CO2
from the atmosphere by plants
during photosynthesis. CO2 is

released back to the atmosphere
during plant and animal respiration
and CO2 and methane are released
back during the decomposition of

dead organic matter. The cycling of
carbon between the soil, vegetation

and atmosphere is relatively rapid and
is sometimes referred to as the ‘fast’

carbon cycle.

Terrestrial, ‘fast’ carbon cycle

Atmospheric carbon occurs as CO2
and methane. Methane is a more
powerful greenhouse gas but is
short-lived in the atmosphere.

Carbon dioxide is removed from
the atmosphere through interactions

with the terrestrial and oceanic
carbon cycles, e.g. photosynthesis

or water absorption.

Atmospheric carbon cycle

This ‘slow’ cycle refers
to the cycling of carbon

between rock stores and the
atmosphere and oceans through
the processes of weathering over
millions of years. Weathering of
rocks on continents creates a net

carbon sink in the oceans. Chemical
weathering of rocks by carbonic acid
produces carbonate run-off, which is

transferred to the oceans. Here
organisms use it to create shells;

when the organisms die the
carbonate sediment produced

eventually forms limestone. This
long-term carbon store is

released to the atmosphere
through volcanic activity.  

Slow carbon cycle

Carbon is held in a dissolved
form in the water of the ocean
and in the tissues of oceanic

organisms. Inputs and outputs to
this cycle take place through gas
exchange with the atmosphere

and through an input of organic
carbon and carbonate ions from

continental run-off. Because of the
size of the oceanic carbon store,
small changes in carbon cycling

have global impacts. Ocean
sediments are an important long-

term carbon store.

Oceanic carbon cycle

Figure 2.5 The sub-systems of the carbon cycle

Now test yourself
1 Why do plants need water?
2 What are the main stores of carbon?
3 What processes move water between the different stores?
4 What processes move carbon between the different stores?
5 Explain the term water balance.

Answers on p. 218
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The carbon and water cycles have distinctive 
processes and pathways operating within 
them

Processes of the water cycle

Typical mistake

Do not ignore the concept of scale. All processes operate at scales 
ranging from individual slopes, to drainage basins to the global scale.

Water changes from one state to another, e.g. ice melts to form water 
(latent heat is needed), water freezes to form ice (latent heat is released). 
The following processes are key to an explanation of how water changes 
from one state to another:
l evaporation
l transpiration
l condensation
l cloud formation
l precipitation
l cryospheric processes 

Evaporation and transpiration
Evaporation and transpiration are physical processes where liquid becomes 
gas. Heat energy is required, either provided by the movement of water 
or by solar energy and air which is not saturated and can therefore absorb 
evaporated water molecules (water vapour). Transpiration is linked to 
evaporation; it is a biological process where water is lost from plants 
through pores called stomata. Together the two processes are termed 
evapotranspiration. Factors affecting these processes include:
l temperature
l wind
l humidity
l climatic factors such as hours of sunshine

Condensation
Condensation is a physical process where gas (water vapour) becomes 
liquid. It happens when air cools and is less able to hold water vapour 
(dew point). In the cooling process the water molecules condense onto 
nuclei (dust, smoke) or onto surfaces (e.g. grass), which forms water 
droplets or frost. Precipitation (rain, sleet, snow, hail) occurs when the air 
can no longer hold the condensed water.

Cloud formation
Clouds are visible masses of water droplets or ice crystals held in the 
atmosphere. They form when:
l air is saturated either because it has cooled below the dew point or 

evaporation means the air has reached its maximum water-holding 
capacity

l condensation nuclei are present

The greater the amount of moisture in the cooling air, the greater the 
condensation and cloud formation.

Revision activity

For each of the factors 
temperature, wind, humidity 
and climatic factors, write 
a sentence stating how they 
will affect both evaporation 
and transpiration.
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