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KS4 – The Geography Knowledge – PHYSICAL LANDSCAPES: RIVERS (part 1)
Evaporation The sun heats up water. The water turns into a gas which rises up

into the atmosphere (air).
Transpiration The sun heats up water on the leaves of trees. The water turns

into a gas which rises up into the atmosphere (air).
Condensation As the water in the atmosphere rises, it cools and condenses to

form clouds.
Precipitation Water in the cloud falls to the earth’s surface as rain, hail, sleet 

and snow.
Surface run-off When the water runs off the surface of the ground as a river or

stream.
Groundwater
flow

When water flows through the rocks and soil underground.

Infiltration When water enters a rock.

Drainage Basin The area of land in which water drains into a specific river.
Watershed The boundary of a drainage basin. It separates one drainage basin

from another. It is usually high land.
Source The point where the river begins.
Tributary A stream or small river that joins a larger stream or big river.
Confluence A point where two streams or rivers meet.
Mouth The point where the river meets the sea or ocean.

Long Profile Shows the gradient of a river from its source to mouth. 

Cross Profile Shows the shape of the river channel and valley. It is an 
imaginary ‘slice’ across a river channel/valley at a specific point.

Erosion The removal of rock by the river

Weathering The breakdown of rocks caused by the day-to-day changes in 
the atmosphere

Transportation The movement of sediment along the river

Deposition The dropping of sediment

Embankments Raised river banks on either side of a river

Contour Line Brown lines on an OS map that join up points of equal height. 
They allow us to determine slope gradient.

Flood A flood occurs when there is too much water in the river 
channel. As a result water spills out onto the floodplain.

Flash Flood Rapidly rising river levels leading to greater

Storm 
Hydrograph

Shows how a river changes after a storm and is used to predict 
floods

Lag time The time (in hours) between the peak rainfall and peak 
discharge

Discharge The volume of water in a river channel (measured in cumecs)

The long profile shows the gradient  of a river from its source to its mouth.
The cross profile shows the shape of the river channel and valley. It is an imaginary slice across a river at a specific 
point. 

Rivers are split into three courses: 
• Upper course: steep gradient; vertical erosion = steep V shaped valleys, waterfalls and gorges; narrow and steep 

river channel, turbulent water with rapids, 
• Middle course: gentle gradient, lateral erosion = wider and deeper river valley and channel, less turbulent flow, 

faster flow, tributaries join = more water added to river. Landforms = meanders
• Lower course: very gentle gradient, lateral erosion = very wide open valley floor, widest and deepest river 

channel, lots of deposition caused by flooding. Landforms = estuaries, floodplain, levees, meanders, ox bow lakes 

Erosion is the wearing away or removal of rocks. Erosion attacks the base of the cliff.

 Hydraulic Action: The force of the waves hitting the river bed and banks removes material. It is most effective 
when there is lots of very fast moving water.

 Abrasion: Sediment carried by the river repeatedly hits the river bed and banks. It acts like sandpaper removing 
material.

 Corrosion: Chemicals in the water dissolve rocks (e.g. limestone)
 Attrition: Stones carried by the river hit into each other, gradually making the rocks smaller and smoother.

Weathering is the breakdown of rocks caused by the day-to-day changes in the atmosphere. 
 Freeze-thaw: Water collects in cracks. At night this water freezes and expands. The cracks get larger. In the day 

the temperature rises and the ice melts (thaws). The repeated freezing and thawing weakens the rock = breaks 
apart.

Transportation: eroded material is carried by the river downstream.

Deposition takes place where a river does not have enough energy to carry sediment (its load). As a result it is dropped.
• Larger rocks are deposited first in the upper course as they require more energy to transport them.
• Finer sediment requires less energy to move it. As a result it is deposited further downstream in the middle and 

lower course.

Suspension: small 
particles are carried 
in the water.

Solution: chemicals 
dissolved in the water

Traction: rocks and large 
pebbles roll along the 
river bed.

Saltation: Smaller pebbles 
bounce along the river bed.
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WATERFALL – steep fall of water in the upper course of a river. A FLOODPLAIN is a wide, flat area of marshy land on either side of a river in the lower course of a river.

A LEVEE is a raised river bed found alongside a river in the lower course, caused by repeated flooding

INTERLOCKING SPURS An ESTUARY is the wide part of a river near the mouth.

MEANDERS are bends in a river on the valley floor. They are caused by lateral erosion. OX-BOW LAKES are U-shaped lakes formed when a meander is no longer connected to a river.

KS4 – The Geography Knowledge – PHYSICAL LANDSCAPES: RIVERS (part 2)

• Waterfalls are formed when hard rock overlays 
softer rock.

• The softer rock is eroded more quickly than the 
harder rock = plunge pool and overhanging rock. 

• Continued erosion makes the plunge pool deeper 
and overhanging rock unstable.

• The overhanging rock collapses and the waterfall 
retreats upstream.

• In the upper course, the river erodes vertically 
(downwards) = steep valley sides. Weathering of 
the valley sides = deep V shape valleys.

• The river near the source is not powerful enough 
to erode horizontally through the hard rock and so 
flows around it.

• The resistant hard rock creates ridges with jut out 
= spurs. They overlap = interlocking spurs.

GORGES – a narrow steep sided valley that 
is usually found immediately downstream 
from a waterfall.
It is formed by the gradual retreat of a 
waterfall over hundreds or thousands of 
years.

1. It starts with a slight bend. Water moves 
faster on the outside of the bend and slower 
on the inside.

2. The fast water erodes the outside of the 
bend. The slower water deposits material 
on the inside of the bend. Continued 
erosion and deposition makes the bend 
bigger.

Erosion = meander bigger = neck narrows.
3.    Eventually the neck breaks through and 

the water takes the most direct route, 
avoiding the meander.

4.    As less water is flowing through the 
meander, the energy is reduced = 
deposition. The meander is blocked off 
and an oxbow lake is created.

When a river floods in the lower course, it deposits 
very fine sediment (silt). Layer after layer builds up to 
form a thick deposit of silt across a very flat wide 
valley.

The floodplain is made wider due to large meanders 
that wind across the floodplain.

When a river floods, the speed of the river decreases = 
less energy = deposition.
• Heavier, coarser sand and small stones are 

deposited first next to the river bank.
• Lighter silt/mud is deposited further across the 

floodplain.
• Over time the height of the banks are raised by a 

build up of coarser sand deposits = levees.

Estuaries are the transitional zone between the river & sea. 
• The water flowing down the river meets water flowing 

up the river from the sea (during high tides) = river 
stops flowing = energy reduces = lots of deposition.

• Due to deposition, salt marshes form = habitats for 
wildlife.

In some estuaries humans have made ports for industry.

A STORM 
HYDROGRAPH 
is a graph that 
shows how a 
river’s 
discharge 
changes after a 
periods of 
rainfall and can 
be used to 
predict floods.

NO FLOOD • Trees in drainage basin – intercept rainfall = longer lag time.
• Gentle rain = more water infiltrated = takes longer to reach river channel
• Permeable rock = more water infiltrated = takes longer to reach river.
• Dry soils = more water infiltrated = takes longer to reach river channel 
• Large drainage basins = water has to travel further to reach river = slower

FLOOD • Deforestation – no trees to intercept rainfall = shorter lag time
• Intense rain = too fast to infiltrate = more surface runoff = quicker to river
• Impermeable rock = rain not infiltrated = more surface runoff = quicker to 

river. Impermeable surfaces created when areas are urbanised (concrete).
• Steep slopes = quick transfer of water to river channel = short lag time
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KS4 – The Geography Knowledge – PHYSICAL LANDSCAPES: RIVERS (part 3)

Dam &
Reservoir

Used to regulate river flow and reduce the risk of flooding. The flow of water can 
be ‘turned off’ during periods of heavy rainfall. The water is stored in a reservoir so 
that the river does not flood downstream.
• Effective, long lifespan, used for irrigation, water supply, recreation and HEP.
• Expensive, damage habitats, people have to relocate due to flooding.

Channel 
Straightening

Rivers are straightened by cutting through meanders to create a straight river 
channel. This speeds up the flow of water along the river. 
• Effective as water does not have time to build up, long lifespan.
• Expensive, unnatural, damage habitats, result in flooding downstream.

Embankment A raised riverbank (levee) which allows the river to channel to hold more water.
• Effective, long lifespan, can look natural if covered in vegetation
• Expensive, if concrete is used it is unnatural and unattractive.

Flood Relief 
Channel

A man-made river channel constructed to divert water in a river channel away 
from urban areas.
• Effective as regulate river discharge (in heavy rain, relief channels are opened)
• Expensive

Hard engineering – using manmade, artificial structures to prevent erosion.
More effective, long lasting and need less maintaining than soft engineering, however more 

expensive and less natural/environmentally friendly.

Afforestation Planting trees to create a woodland/forest
• Trees slow down the movement of water into channels (longer lag time) = less 

likely to flood. Water is stored in trees and so less in river channel. Cheap.
• Less effective than hard engineering.

Wetlands Where land next to wetlands is left to flood.
• Cheap, easy to maintain, create habitats, stores water so less in river channel. 
• Short lifespan, constant maintenance, beach is closed due it is being done.  

Floodplain 
Zoning

Land is allocated for different uses according to its flood risk. Land closest to the 
river is used as parkland and land further from rivers is used for housing and 
industries.
• Doesn’t’ stop the flood but reduces overall cost as infrastructure is not 

destroyed.
• Flood is not stopped, is difficult to if the land has already been built on.

River 
Restoration

Returns a river to its natural state (e.g. remove channel straightening or a dam). 
• Cheap, easy to maintain, creates habitats, natural.
• Flooding still occurs, less effective.

Planning &
Preparation

Rivers are monitored to measure flood risk using satellites, instruments and 
computer models. The Environmental Agency issue alarms if a flood will happen.
• People can prepare – sandbags around home, move valuable upstairs, 

evacuate 
• Flood still occurs, house prices can drop if deemed ‘at risk’

Soft engineering – using natural, environmentally friendly methods to prevent erosion. It aims to 
reduce and slow down the transfer of water to the river channel to help prevent flooding.

Often cheaper than hard engineering however need more maintaining and have a shorter lifespan.

SOCIAL EFFECTS ECONOMIC EFFECTS ENVIRONMENTAL EFFECTS

• 600 houses flooded. Many 
residents were evacuated to 
temporary accommodation 
for several months.

• 16 farms were evacuated 
• Villages (e.g. Moorland) were 

cut off by the floodwater. This 
meant residents could not 
attend school, work or shop.

• Power supplies were cut off.
• Local roads and railway lines 

were flooded.

• Somerset County Council 
estimated the cost at £10 
million.

• 14,000 hectares of agricultural 
land was under water for weeks. 
During this time they did not 
export any products.

• Over 1000 livestock had to be 
evacuated. This cost the farmers 
and insurance companies 
money.

• Local roads and railway lines 
were flooded. These needed to 
be fixed.

• Floodwater contained 
sewage and chemicals 
which contaminated 
farmland.

SOMERSET FLOODS
Where: Somerset, south-west England
Physical landscape: Somerset is low lying farmland. There are several rivers, including the Tone and 
Parett, which flow into the Severn Estuary.
When: January and February, 2014
Why: 350mm of rain in January and February (100mm above average), high tides, storm surges, rivers 
had not been dredged in 20 years and so were clogged with sediment.

To prevent this from happening again, a £20 million Flood Action Plan was launched by Somerset 
County Council. 
• In March 2014, 8km of the River Tone and the River Parratt were dredged. This is when 

material/soil/mud is removed from the river bed. As a result the river channel is larger and can 
hold more water. This prevents the river overflowing its banks.

• Roads have been elevated in places. As a result even if a flood occurs, people can still drive on the 
elevated roads. This also helps the economy by allowing import/export.

• Settlements in areas of flood risk have flood defences. As a result they are able to protect 
themselves.

• River banks have been raised. These are called embankments. This means the river channel can 
hold more water and therefore it is less likely to overflow.

• They plan to build a tidal barrage in 2024. This is a dam that is near the mouth of the river. It will 
prevent additional water being added to the channel by high tides or storm surges.

Contour lines tell us about the relief of the land 
(slope gradient). Contour lines are brown lines on an 
OS map. They join up points of equal height, shown 
on the lines.

They often show changes in height of 5 or 10 
metres. 
• Contours very close together = steep 

gradient (upper course – gorge)
• Contours far apart = flat land (lower course –

floodplain)

http://www.bbc.co.uk/education/clips/zpxwq6f
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