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example, this could be a joint in chalk. 
 A wave-cut notch is created by erosional processes 

such as hydraulic action and abrasion. 
 As the notch becomes larger the cliff becomes unstable 

and collapses as the result of gravity. 
 The cliff retreats inland. 
 The material from the collapsed cliff face is eroded and 

transported away. This leaves a wave-cut platform. 
 The process repeats over time. 
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released and soil begins to form. A wider range of 
plants are then able to colonise the dunes. 
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Due to erosion on the outside of a bend and deposition 
on the inside, the shape of a meander will change over a 
period of time. Erosion narrows the neck of the land 
within the meander and as the process continues, the 
meanders move closer together. When there is a very 
high discharge (usually during a flood), the river cuts 
across the neck, taking a new, straighter and shorter 
route. Deposition will occur to cut off the original        
meander, leaving a horseshoe-shaped oxbow lake. 
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Levees are naturally raised riverbanks found along 
the sides of the river channel that has experienced 
flooding. 
When a river floods friction with the floodplain leads to 
a rapid decrease in the velocity of the river and there-
fore its capacity to transport material.  Larger material is 
deposited closest to the river bank. This often leads to 
large, raised mounds being formed. Smaller material is 
deposited further away and leads to the formation of 
gently sloping sides of the levees. 
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A flood plain is a large area of flat land either side of the 
river that experiences or has experienced flooding.  
 

Floodplains form due to erosion and deposition. Erosion 
removes any interlocking spurs, creating a wide, flat area 
on either side of the river. During a flood, material being 
carried by the river is deposited (as the river loses its 
speed and energy to transport material). Over time, the 
height of the floodplain increases as material is deposited 
on either side of the river. The floodplain is often a wide, 
flat area caused by meanders shifting along the valley. 
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a. Precipitation - Any source of moisture reaching 
the ground e.g. rain, snow, sleet etc. 

b. Interception - Water being prevented from 
reaching the surface by vegetation or buildings 

c. Surface Run-off - Water flowing on the top of 
the ground 

d. Infiltration - Water sinking into the soil from the 
ground surface 

e. Evaporation - Water is lost from the ground as 
it turns from liquid to vapour  
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 Heavy continuous rainfall which saturates the soil 
and can no longer absorb water, increasing surface 
run-off, higher river discharge and flooding.  

 Geology can increase the risk of flooding when 
the bedrock is impermeable, such as slate or clay, 
which means there is more surface run-off. 

 Relief can increase flood risk because steep-sided 
slopes mean that it is hard for infiltration to occur 
which leads to greater surface run-off. 
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 Building a new housing estate on the floodplain in-
creases the risk of flooding because the surface be-
comes impermeable due to tarmac roads and concrete 
pavements. Surface run-off increases leading to a rapid 
increase in a river’s discharge.  

 Deforestation removes vegetation that would normally 
intercept the rainfall before it hits the ground. This in-
creases the amount of water reaching the river. 

 Farming increases the risk of flooding because once 
crops have been harvested the soil is sometimes left 
bare in the winter. This reduces interception because 
there is no vegetation.  
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 Discharge - The amount of water flowing in the 
river (measured in cumecs) 

 Peak Discharge - The highest amount of discharge 
following a rainfall event 

 Peak Rainfall - The highest amount of rainfall in 
that period 

 Lag Time - The time between the peak rainfall and 
the peak discharge  

 Rising Limb - How quickly the discharge increases 
after a storm event  
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Which river… 
a. Has highest peak discharge?   River A 
b. Has shortest lag time?   River A 
c. Flows through an urban area?   River A 
Why? The lag time is short so that means the rainfall 
is getting to the river quickly. This could be because 
the ground is tarmac, so impermeable. 
a.Flows through a rural area?   River B 
Why? The discharge is lower so maybe the water is 
infiltrating into the ground instead of getting to the 
river. This could be because it is fields. 

114  

Which river… 
a. Has highest peak discharge?   River A 
b. Has shortest lag time?   River A 
c. Flows through an urban area?   River A 
Why? The lag time is short so that means the rainfall 
is getting to the river quickly. This could be because 
the ground is tarmac, so impermeable. 
a.Flows through a rural area?   River B 
Why? The discharge is lower so maybe the water is 
infiltrating into the ground instead of getting to the 
river. This could be because it is fields. 

114  

Which river… 
a. Has highest peak discharge?   River A 
b. Has shortest lag time?   River A 
c. Flows through an urban area?   River A 
Why? The lag time is short so that means the rainfall 
is getting to the river quickly. This could be because 
the ground is tarmac, so impermeable. 
a.Flows through a rural area?   River B 
Why? The discharge is lower so maybe the water is 
infiltrating into the ground instead of getting to the 
river. This could be because it is fields. 

114  

Which river… 
a. Has highest peak discharge?   River A 
b. Has shortest lag time?   River A 
c. Flows through an urban area?   River A 
Why? The lag time is short so that means the rainfall 
is getting to the river quickly. This could be because 
the ground is tarmac, so impermeable. 
a.Flows through a rural area?   River B 
Why? The discharge is lower so maybe the water is 
infiltrating into the ground instead of getting to the 
river. This could be because it is fields. 

114  

Which river… 
a. Has highest peak discharge?   River A 
b. Has shortest lag time?   River A 
c. Flows through an urban area?   River A 
Why? The lag time is short so that means the rainfall 
is getting to the river quickly. This could be because 
the ground is tarmac, so impermeable. 
a.Flows through a rural area?   River B 
Why? The discharge is lower so maybe the water is 
infiltrating into the ground instead of getting to the 
river. This could be because it is fields. 

114  

Which river… 
a. Has highest peak discharge?   River A 
b. Has shortest lag time?   River A 
c. Flows through an urban area?   River A 
Why? The lag time is short so that means the rainfall 
is getting to the river quickly. This could be because 
the ground is tarmac, so impermeable. 
a.Flows through a rural area?   River B 
Why? The discharge is lower so maybe the water is 
infiltrating into the ground instead of getting to the 
river. This could be because it is fields. 

114  

Which river… 
a. Has highest peak discharge?   River A 
b. Has shortest lag time?   River A 
c. Flows through an urban area?   River A 
Why? The lag time is short so that means the rainfall 
is getting to the river quickly. This could be because 
the ground is tarmac, so impermeable. 
a.Flows through a rural area?   River B 
Why? The discharge is lower so maybe the water is 
infiltrating into the ground instead of getting to the 
river. This could be because it is fields. 

114  

Which river… 
a. Has highest peak discharge?   River A 
b. Has shortest lag time?   River A 
c. Flows through an urban area?   River A 
Why? The lag time is short so that means the rainfall 
is getting to the river quickly. This could be because 
the ground is tarmac, so impermeable. 
a.Flows through a rural area?   River B 
Why? The discharge is lower so maybe the water is 
infiltrating into the ground instead of getting to the 
river. This could be because it is fields. 



115  Topic: Physical Landscapes 

Describe 3 methods of 
hard river engineering 

115  Topic: Physical Landscapes 

Describe 3 methods of 
hard river engineering 

115  Topic: Physical Landscapes 

Describe 3 methods of 
hard river engineering 

115  Topic: Physical Landscapes 

Describe 3 methods of 
hard river engineering 

115  Topic: Physical Landscapes 

Describe 3 methods of 
hard river engineering 

115  Topic: Physical Landscapes 

Describe 3 methods of 
hard river engineering 

115  Topic: Physical Landscapes 

Describe 3 methods of 
hard river engineering 

115  Topic: Physical Landscapes 

Describe 3 methods of 
hard river engineering 



116  

1. Dams & Reservoirs - Dams (huge walls) are built 
across the rivers to form an artificial lake 
(reservoir) behind them. 

2. Channel Straightening - The rivers course (path) 
is straightened cutting out meanders by building 
artificial channels. 

3. Embankments - Build artificial walls to raise the 
banks of the river. 

4. Flood Relief Channels - Divert the water around 
important areas if the river level gets too high. 
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Method Costs Benefits 

Dam 
V.expensive, flood land 
behind them, hold sediment 
back 

Store water, generates HEP, 
controls flow of water in the 
river 

Straighten-

ing 

Flooding occurs down-
stream instead, More ero-
sion as water flowing faster 

Water moves from the area 
quicker so less flooding 

Embank-

ments 

Quite expensive, severe 
flooding if they break 

River holds more water so 
less flooding, protects build-
ings on the flood plain 

Relief 

Channels 

Increased discharge when 
water rejoins river. Chan-
nels could also flood 

River discharge is reduced. 
Gates releasing water can 
be controlled 118  
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1. Flood Warnings - The Environment Agency warns 
people about possible flooding through the TV,   
radio, newspapers or internet. 

2. Flood Plain Zoning - Restrictions prevent building 
on parts of a flood plain likely to be affected by a 
flood. 

3. Afforestation - Planting trees increases interception 
and increases the lag time. 

4. River Restoration - Make the river more natural 
and allow it to flood naturally. 
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Method Costs Benefits 

Warnings 
Don’t stop a flood from 
happening. People may not 
hear warnings 

Impact of flood reduced by 
evacuating, moving posses-
sions, sandbagging etc. 

Zoning 
No help for land already 
built upon. Maybe no other 
suitable building sites 

Impermeable surfaces are 
not created, risk of flood 
damage reduced 

Plant Trees 
Takes years for trees to 
grow. Lose farmland 

Discharge, flood risk and 
erosion reduced. Produces 
habitats  

Restora-

tion 
Local flood risk increases Little maintenance is need-
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built upon. Maybe no other 
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 The small market town of Cockermouth in Cumbria was dev-
astated by flash floods caused by 34 hrs. of relief rainfall 
(over 300mm fell in the first 24 hrs.). 

 Steep relief caused lots of surface runoff  to enter the river. 

 The River floods at the confluences of the river Derwent and 
Cocker in Cockermouth.  

 It caused over £250m of damage to business, property and 
infrastructure. 

 Several bridges destroyed, businesses lost trade, 1300 made 
homeless, schools forced to close 
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 Automatic Flood Walls - These rise by 1m automati-
cally as the level of the river rises 

 Flood Windows - Houses that back onto the river had 
windows fitted that were strengthened do they 
would not cave in if the water rises 

 Raised Streets - Artificial humps put into streets to 
act as a barrier to stop flood water spreading 

 Flood Gates - Fitted by bridges and roads to stop any 
flood water spreading 

 River Deepened - The river has been dredged and 
deepened so the river can hold more water. 
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Social  - Peoples homes less likely to flood, people 

feel more secure in their homes 

Economic - Businesses are less likely to have to 

close, increasing income. Insurance costs will go 

down. Only 1/4 of the cost footed by local people. 

Environmental - Floodwalls clad in local stone to 

fit in with the surroundings. Most wildlife not 

affected by the defences 
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Social  - Residents disrupted for a long time while 
work commenced. Higher walls block people’s 
views from their houses. 
Economic - The building works are expensive 
£4.4m 
Environmental - Some river habitats damaged by 
the deepening of the river. Flood gates look un-
sightly. 
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