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RL1 - What is the UK landscape like? 

 

Relief describes the physical features of the landscape: height above sea level, steepness of 

slopes and the shapes of landscape features 

 

Relief is determined by its geology (rock type) 

 

Landscape is an area whose character results from interaction between physical and human 

landscapes 

 

Tough resistant rock i.e. granite and slate form mountains e.g. Northwest Highlands 

Weaker rock such as clays and limestone often form low lying plains and gently rolling hills 
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Task 1: 

Define the term relief. 

_____________________________________________________________________

_____________________________________________________________________ 

Task 2: 

Define the term geology. 

_____________________________________________________________________

_____________________________________________________________________ 

Task 3: 

Name 3 rivers in England 

1._______________________________ 

2._______________________________ 

3._______________________________ 

Task 4: 

Name the 3 highest peaks in Great Britain: 

1._______________________________ 

2._______________________________ 

3._______________________________ 

Task 5: 

Explain the location of the physical features of the United Kingdom. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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RL2 & RL3 - What are the fluvial processes of rivers? 

 

What is a Drainage basin? 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Long and cross profile of a river: 

 

 

 

 

Drainage basin – an area of land drained by 

a river and its tributaries 
Source – the start of a river 
Tributary – a small stream that joins a 

larger river 
Confluence – where a tributary joins a 

larger river 
Mouth – the end of a river, usually where a 

river joins the sea 
Watershed – the edge of a river basin 
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Task 1: 

Draw the drainage basin and describe the key features. 

 

Task 2: 

Why does the velocity and volume of water increase downstream? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Task 3: 

Explain how a rivers long and cross profile change from source to mouth of a river? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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RL4 & RL5 - How does a river erode, transport and deposit material? 

 

How does a river erode? 

Vertical erosion – deepens the river valley and channel, making it V shaped 

Lateral erosion – widens river valley and channel 

Hydraulic action – force of the water breaks rock particles from the river channel 

Abrasion – eroded rocked picked up by the river scrape against the channel wearing it away 

Attrition – eroded rocks picked up by the river smash into each other and break into smaller 

fragments, the rocks become rounded 

Solution – river water dissolves some types of rock e.g. chalk and limestone 

 

 

 

How does a river transport? 

 
 

 

Deposition: 

Deposition is when a river drops the eroded material when a river slows down (loses velocity) 

• Volume of water in the river falls 

• Amount of eroded material in the water increases 

• Water is shallower e.g. on the inside of a river bend 

• River reaches its mouth 

• Velocity falls the river losses energy and deposits larger material first 
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Task 1: 

Draw 4 images and explain how a river erodes material. 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task 2: 

Explain how erosion and transportation processes change downstream. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Task 3: 

Give 3 reasons why rivers deposit material. 

1. ________________________________________________________________ 

2. ________________________________________________________________ 

3. ________________________________________________________________ 
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RL6 - What are the characteristics and formation of interlocking spurs? (Erosion) 

 

Formation: 

Vertical erosion creates V shaped valleys. 
 

Freeze-thaw weathering weakens the rock so that they tumble down to the river which 

removes the rocks. 
 

The hillsides that interlock with each other like a zip as the water winds around the spurs 

(hard rock in the upland landscape). 
 

The winding path taken by the river is due to obstacles of harder rock in its path, the river 

takes the easiest route over the land, entering the valley from alternate sides (these are 

interlocking spurs) 

 

Characteristics: 
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Task 1: 

What process creates interlocking spurs? 

 

_____________________________________________________________________ 

 

 

Task 2: 

Explain the formation of interlocking spurs. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Task 3: 

Give 2 characteristics of interlocking spurs. 

 

1. ________________________________________________ 

 

2. ________________________________________________ 
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RL6 - What are the characteristics and formation of waterfalls and gorges? (Erosion) 

 

Formation: 

• The hard rock over lays the soft rock. 

• The soft rock is eroded by hydraulic action (force of the water) and abrasion 

(rocks scrape along the bed and banks) more than the hard rock (as soft rock is less 

resistance) creating a step. 

• As the water goes over the step it erodes more of the softer rock as the velocity 

increases. 

• A step drop is created (a waterfall). 

• The hard rock is undercut by erosion (hydraulic action and abrasion) creating a notch 

• The notch becomes unsupported and collapses into the plunge pool 

• The collapsed rock further deepens and widens the plunge pool (abrasion) 

• Overtime the waterfall retreats upstream creating a steep sided valley known as a 

gorge 

 

Characteristics: 
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Task 1: 

Give 3 characteristics of waterfalls. 

 

1. _________________________________________ 

 

2. _________________________________________ 

 

3. _________________________________________ 

 

 

Task 2: 

Explain the formation of a gorge. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Task 3: 

Which process create waterfalls and gorges? 

 

1. _____________________________________ 
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RL7 - What is the formation and characteristics of meanders and oxbow lakes? (Erosion 

and deposition) 

 

Formation: 

• Water flows slowly over riffles (shallow areas) and faster in deeper areas 

(pools), creating the helical/helicoidal flow (corkscrew motion). 

• Fast-flowing water (thalweg) on the outside of the bend causes lateral erosion 

(hydraulic action – force of the water and abrasion – rocks scrape along the 

bed and banks), which undercut the bank creating a river cliff, vertical erosion 

on the outside deepens the channel 

• Friction on the inside of the bend slows the water flow down, creating 

deposition, forming a gentle slip-off slope 

• The meander loop becomes very large (neck narrows - lateral erosion) 

• High discharge / storm conditions the water cuts straight through the neck of 

the meander, this begins to break down the banks 

• Floods recede and river continues to use both channels, repeated floods continue 

to carve out the new channel 

• Friction on the old channel causes deposition and ‘cuts off’ the old loop, creating 

an oxbow lake. 

 

Characteristics: 
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Task 1: 

Draw a cross section of a meander. (Describe its characteristics) 

 

Task 2: 

Which 2 processes create meanders and oxbow lakes? 

 

1. _________________________________________ 

 

2. _________________________________________ 

 

Task 3: 

Explain the formation of an oxbow lake. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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RL8 - What is the formation and characteristics of floodplains and levees? (Deposition) 

 

Formation: 

• Meanders migrate, carving out a flat valley floor (lateral erosion), when they 

reach the edge of the floodplain they erode the valley side (bluff). This makes 

the river valley wider and creates a wide, flat floodplain at the side of the river. 

• At high discharge or at bank full the river may flood 

• During flood the river spills onto the valley floor 

• Silt and alluvium are deposited, filling in meander scars and creating a fertile 

floodplain – layers of alluvium build up over several floods to create a floodplain 

• When a river floods, friction on the land reduces velocity and causes 

deposition, heavy larger material is deposited closest to the river 

• The size of the sediment becomes progressively smaller as you move away from 

the channel 

• With each successive flood the banks are built up higher (levees) 

• The bed of the river also becomes thicker and raise as the banks raise. 

 

Characteristics: 

• Floodplains are large areas of flat land either side of the river that is prone to 

flooding 

• Levees are raised river banks (2-8 metres high), composed of gravel, stones and 

alluvium, fairly flat top, naturally covered by grass 
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Task 1: 

What is the main process that creates floodplains and levees? 

 

1. ___________________________________ 

 

 

Task 2: 

Give 2 characteristics of floodplains: 

 

1. ______________________________________________ 

 

2. ______________________________________________ 

 

 

Task 3: 

Explain the formation of floodplains and levees. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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RL8 - What is the formation and characteristics of estuaries? (Deposition) 

 

Formation: 

• Estuaries are found at the mouth of a river, where it meets the sea, where the 

river valley is at the widest (transition zone between the river and coasts), 

where freshwater from the river merges with salt water from the sea so it is 

affected by both fluvial and marine processes 

• Salinity (saltiness) increases towards the sea 

• Water here is tidal (as the river rises and falls each day) 

• The water floods over the banks of the river, carrying the silt and sand onto the 

valley floor 

• As the tide reaches its highest point the water is moving slowly (low velocity) so 

the sediment is deposited 

• Over time more and more mud builds up, creating large areas of mudflats 

• At low tide, the wide muddy banks are exposed, over time mud flats become 

salt marshes 

• Estuaries can also form after an ice age, melting ice causes a rise in sea level, 

causing low-lying valley sides either side of the river to become flooded, the 

original channel of the ricer is now in the estuary floor where it provides a deep 

channel for shipping 

 

Characteristics:  
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Task 1: 

What is the process responsible for the formation of estuaries? 

 

1. _____________________________________ 

 

Task 2: 

Give 2 characteristics of estuaries. 

 

1. _______________________________________ 

 

2. _______________________________________ 

 

Tasks 3: 

Explain the formation of estuaries. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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RL9 - What is an example of a river valley in the UK and its major landforms of 

erosion and deposition? 

 

River Tees: 

Upper course: The source of the River Tees is in the moorlands of Cumbria (Cross Fell) 600 

metres above sea level. High levels of rainfall because of depressions from the Atlantic 

Ocean (Annual rainfall 1200mm per year). V-shaped valley and interlocking spurs. High Force 

Waterfall (20m’s high) (Hard rock – Whinstone. Soft rock – Sandstone). The waterfall 

creates a steep sided gorge, retreating up stream with a flow rate of 20m
3 

per second 

 

Middle course: 350 metres above sea level, a gently sloping valley with a wider river. High 

levels of transportation, lateral and vertical erosion – lateral erosion widens the valley, flood 

plains 10km either side of the river channel, 95% of the land is used for agriculture 

(farming) (Upper middle (cattle/sheep), lower middle (warmer temperatures - arable crops 

such as oilseed rape). Meanders and oxbow lakes are found. The town of Yarm is enclosed by 

a meander bend 18km from the North Sea. 

 

Lower course: Very flat flood plains, 100km from the source of the river. Mouth of the River 

Tees meets the North Sea (an estuary). Main process is deposition. Artificial river channel 

between the sea and Stockton-On-Tees improves the speed of boats. River meanders were 

cut off straightening the channel- industry built up (Hartlepool Nuclear Power Station, 

chemical works, iron and steel works) 90% of raw materials needed is imported via the North 

Sea from abroad 
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Task 1: 

Identify 3 features found in the upper course of the River Tees. 

 

1. ___________________________________________ 

 

2. ___________________________________________ 

 

3. ___________________________________________ 

 

 

Task 2: 

Describe the land use in the middle course and explain how the features of the river have 

changed from the upper course to allow the land use. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Task 3: 

Explain why flooding is likely in the lower course of the River Tees. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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RL10 - What are the causes of flooding? 

 

The Hydrological Cycle: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Causes of flooding: 

• Land use (Urbanisation) – buildings are often made from impermeable materials 

e.g. concrete, increasing surface runoff, drains quickly take runoff to rivers – 

discharge increases quickly 

• Deforestation – reduces interception and storage (trees absorb water and store 

it), cutting down trees increase runoff 

• New houses and infrastructure and disappearing gardens – increasing demand 

for housing on greenfield sites and impermeable surfaces 

• Farming – removal of hedges for larger more efficient fields means less 

interception. Up and down ploughing creates furrows for water to flow down, 

transporting soils into rivers, raising their beds. Over grazing also compacts soil 

and degrades pastures, resulting in muddy runoff 

• Heavy rainfall – water arrives too rapidly for infiltration so surface run off 

increases discharge quickly 

• Relief – steep-sided valley, water will reach the river channel much faster because 

water flows more quickly on steeper slopes 

• Prolonged rainfall (antecedent) – soil becomes saturated, further rainfall can’t 

infiltrate which increases run-off, this increases discharge 

• Geology – clay soils and some rocks e.g. granite and shale are impermeable (i.e. they 

don’t allow infiltration) so runoff increases 

• Snow melt – causes a release of stored water that flows over the ground of 

surface flow 

• Drought – bakes the ground hard, water cannot infiltrate, surface runoff increases 
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Task 1: 

Give 2 ways that humans can interfere with the water cycle. E.g. building dams can stop 

water flow in rivers. 

 

1. _____________________________________ 

 

2. _____________________________________ 

 

Task 2: 

Sort the causes of flooding into human and physical causes. Use the table below. 

 

Human Causes Physical Causes 

 

Deforestation 

 

 

 

 

 

 

 

 

 

 

Drought 

 

Task 3: 

Describe and explain the causes of flooding. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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RL11 - What are flood hydrographs? 

 

Hydrographs show river discharge is 

the volume of water that flows in a 

river per second measured in cubic 

metres per second (m3/s) 
Peak discharge: Highest discharge per 

time unit 
Peak rainfall: Highest rainfall per 

time unit 
Lag time: Difference between peak 

discharge and peak rainfall 
Rising limb: Increase in river 

discharge as rainwater flows into river 
Falling limb: Decrease in river 

discharge as the river returns to 

normal levels 
Base flow: Normal flow of a river when its water level is being sustained by groundwater 

from 
Bankfull discharge: horizontal line marking the level of discharge about which flooding will 

occur as the river will burst its banks 
 

 

Drainage 

basin and 

precipitation 

Flashy hydrograph – short lag 

time and high peak 

Low, flat hydrograph with a low 

peak 

Basin size Small basins often lead to a rapid 

water transfer to river 

Large basins result in a relatively slow 

water transfer to river 

Drainage 

density 

High density speeds up water 

transfer to river 

A low density leads to a slower water 

transfer to river 

Rock type Impermeable rocks encourage 

rapid overland flow 

Permeable rocks encourage a slow 

transfer by groundwater flow 

Land use Urbanisation encourages rapid 

water transfer to river 

Forests slow down water transfer to 

river 

Relief Steep slopes lead to rapid water 

transfer to river 

Gentle slops slow down water transfer 

to river 

Soil 

moisture 

Saturated soil results in rapid 

overland flow 

Dry soil soaks up water and slows 

down its transfer to river 

Rainfall 

intensity 

Heavy rain may exceed the 

infiltration capacity of vegetation, 

and lead to rapid overland flow 

Light rain will transfer slowly and 

most will soak into the soil 
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Task 1: 

Using the data below, create a hydrograph. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task 2: 

Explain the factors that cause the lag time to decrease. E.g. deforestation increases surface 

run-off. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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RL12 & RL13 - How can you manage the impacts of flooding? 

 

Hard Engineering – Man-made structures built to control the flow of rivers 

Soft Engineering – Set up using knowledge of a river and its processes to reduce floods 
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Task 1: 

Define the terms hard and soft engineering. 

Hard Engineering: ______________________________________________________ 

_____________________________________________________________________ 

Soft Engineering: _______________________________________________________ 

_____________________________________________________________________ 

 

Task 2: 

Is hard or soft engineering better? Justify your decision. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 



 

25 
 

RL14 - What is an example of flood management? 

 

Banbury: 

• Cotswold Hills about 50km north of Oxford, population of 45000 people, river 

Cherwell (tributary of River Thames) 

• History of devastating floods. 1998 flooding led to the closure of the railway station, 

local roads and caused £12.5 million damaged, 150 homes and businesses were 

affected, in 2007 town was hit again 

• 2012 new flood defences were completed: 

o 2.9km earth embankment built parallel to M40, 4.5m’s high max 

o Flood storage area holding 3 million cubic metres of water on natural floodplain 

o 2 control flow structures, opening controls the rate of flow downstream 

towards Banbury, excess water backs up behind structure, filling up the 

reservoir rather than flooding Banbury 

o Raising A361 road in flood storage area and improvements to drainage beneath 

road to prevent flooding 

o Flood walls to protect property and business (new motor business Prodrive) 

o New pumping station to transfer excess rainwater into the river below the 

town 

o Creation of a new Biodiversity Action Plan (BAP) habitat with ponds, trees and 

hedgerows to absorb and store excess water 

 

 

Social Economic Environmental 

Raised A361 route into 

Banbury will be open during 

a flood, reduces disruption 

 

QoL for local people is 

improved with new 

footpaths and green areas 

 

Reduced levels of anxiety 

and depression through fear 

of flooding 

Cost of the scheme was about 

£18.5 million 

 

Donors included Environment 

Agency and Cherwell District 

Council 

 

By protecting 441 houses and 

73 commercial properties, 

benefits are estimated to be 

over £100 million 

100000 tonnes of earth 

were required to build the 

embankment. This was 

extracted from nearby 

creating a small reservoir 

 

New Biodiversity Action 

Plan habitat has been 

created with ponds, trees 

and hedgerows 

 

Part of the floodplain will 

be deliberately allowed to 

flood if river levels are high 

 

 

 

 



 

26 
 

Task 1: 

Where is Banbury? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Task 2: 

Describe and explain how the impacts of flooding in Banbury have been reduced. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Task 3: 

Evaluate the flooding management strategies used at Banbury. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 


