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The Long Profile of a River 

Erosional Processes 

Hydraulic Action – power of the water smashing into the 
river bed and banks 

Abrasion – ‘sandpaper’ effect of pebbles grinding against 
the rocks causing them to break off. 

Attrition – rocks knocking against each other in the water 
causing them to break into smaller and rounder rocks. 

Solution – the dissolving of the chemicals in the rocks eg. 
limestone.  

 

Transportational Processes 

Solution – dissolved minerals in the water 

Suspension – small sediment held in the river 

Saltation – ‘bouncing’ of particles that are too heavy to 
be suspended. 

Traction – large particles rolled on the riverbed 

 

Waterfall and Gorges 

1. The soft rock is eroded quicker than the harder resistant rock and 
this creates a step 

2. As erosion continues, the hard rock is undercut forming an 
overhang. 

3. Abrasion and hydraulic action erode to create a plunge pool. 

4. Over time this gets bigger, increasing the size of the overhang 
until the hard rock is no longer supported and it collapses. 

5.This process continues and the waterfall retreats upstream. 

6. A steep-sided valley is left where the waterfall once was. This is 
called a gorge. 

 

 

Erosional Landforms 
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Meanders and Ox-bow Lakes 

 

1. Due to lateral erosion on the outside of a bend of 
the meander and deposition on the inside, the 
shape of a meander will change over a period of 
time.  

2. Hydraulic action and abrasion narrow the neck of 
the land within the meander and as the process 
continues, the meanders move closer together.  

3. When there is a very high discharge (usually during 
a flood), the river cuts across the neck, taking a new, 
straighter and shorter route. 

4. Deposition will occur to cut off the original 
meander, leaving a horseshoe-shaped oxbow lake. 

Depositional Landforms 

Floodplains 

 A floodplain is a wide, flat area of marshy land on 
either side of a river. 

 Floodplains are made of alluvium – which is a 
sediment (silt) deposited by a river when it floods. 

 Because of this, they are often very fertile and 
used for farming. 

There are two processes responsible for floodplain 
formation: 

 Erosion - Meanders migrate across a floodplain 
due to lateral erosion. When they reach the edge 
of the floodplain, they erode the valley sides 
(bluff). This explains why floodplains are so wide. 

 Deposition - During flood, a river deposits silt 
creating a large flat floodplain. Layers of silt build 
up over time to become thick deposits of alluvium. 

 

 

Levees 
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Human causes of flooding Physical causes of flooding 

Urbanisation – building on a floodplain creates 
impermeable surfaces (tarmac, roofs, drains) therefore 
water transfers quicker to river channels therefore 
more likely to cause flooding 
Deforestation – less water stored in leaves/branches 
therefore water transferred more quickly to river 
channels. 
Agriculture – soil is left exposed to elements therefore 
will lead to more surface runoff. 

Precipitation – torrential rainstorms can lead to sudden 
flash floods as channels can’t cope with the volume of 
water flowing into them. Steady rainfall over several 
days can also lead to flooding in lowland areas. 
Geology (rock type) – impermeable rocks eg. Shales 
and clays encourage water to flow over them and into 
river channels quicker. 
Steep slopes – lead to rapid transfer of water towards 
river channels, especially in mountain environments. 

  

Deltas and Estuaries 

In the UK, most river mouths for wide tidal estuaries, especially in areas that have been effected by sea level rise.  

Estuaries are the transition zone between river and coastal environments that are affected by wave action and river 
processes. 

During a rising tide, river water is unable to discharge into the sea, therefore the river velocity decreases and 
sediment is deposited.  

At low tide, these fine deposits form extensive mudflats. 

Overtime mud-flats form important natural environments called saltmarshes. 

Deltas are usually made up of three types of deposit: 

The larger and heavier sediments are the first to be deposited as the river loses its energy. These form the topset 
beds. 

Medium-sized sediments travel little further before they are deposited, forming the foreset beds. 

The finest sediments travel furthest into the lake before deposition and form the bottomset beds. 

 

 

 

Storm Hydrographs 

Peak discharge – the highest volume of water in the 
river (cubic metres per second) 

Lag time – the time in hours between the highest rainfall 
and the highest peak discharge. This shows how quickly 
the water is transferred into a river channel (used to 
assess flood risk) - the shorter the lag time, the increased 
risk of flooding. 

Base Flow – the normal amount of water in a river 
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Soft Engineering 

Strategy 

Description Advantages Disadvantages 

Planting Trees - 

afforestation 

Trees obstruct and slow 

down flow to river channel, 

then releases water through 

evaporation 

Cheap 

Environmental Benefits 

Planning doesn’t always 

allow trees 

Wetlands and flood 

storage areas 

Allowing the river to flood 

the area around it creating a 

wetland zone 

Water is stored to reduce 

risk of flooding 

Cheap 

No all areas allow for 

wetlands eg urban/built 

up areas 

Floodplain Zoning Restrict areas of land to 

allow for flooding eg 

livestock fields  

Reduce overall economic 

losses from flood damage 

Difficult to implement in 

areas that have already 

been developed on. 

Can cause land prices to 

fall 

River restoration Allow where the course of 

the river has been changed 

artificially to return to 

original course. 

Slows flow and reduces 

likelihood of flooding further 

downstream 

Can be expensive to 

implement 

Flood Management 
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Hard Engineering 

Strategy 

How it works Advantages Disadvantages 

Dams & Reservoirs Dams regulate water flow 

during periods of high rainfall, 

and releases water when 

rainfall is low 

Flood prevention 

Irrigation 

Water supply 

HEP 

Recreation 

Cost huge amounts of 

money  

Often flood large areas of 

land meaning people have 

to move from homes 

Channel 

Straightening 

Cutting through meanders to 

straighten the channel so it can 

hold more water and prevent 

flooding 

Protects vulnerable 

location 

Concrete banks prevent 

erosion from causing the 

banks to collapse 

Unattractive 

Can cause flooding further 

downstream 

Can damage wildlife 

environments 

Embankments Raised riverbank – river can 

hold more water before 

flooding occurs 

Can prevent flooding to 

vulnerable properties 

Cheaper and more 

sustainable  

Mud can be used from 

dredged rivers 

Looks natural 

 

Flood Relief 

channels 

Man made river channel made 

to by-pass rural area. During 

times of high flow sluice gates 

opened to reduce threat of 

flooding 
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