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River profiles: 

• Definition, description and associated characteristics

• Cross/Transverse profile

• Longitudinal profile

• Relationship of both profiles to the stages of a river 

(upper, middle, lower course)
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LONGITUDINAL PROFILE

Source: Internet Geography
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It is the side view of a river showing the path 

of the river from the source to the mouth

•Concave in shape

• Steep at the source and gentle at the mouth
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Cross/Transverse profile

Source: Internet Geography
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Shows the cross view of a river from bank to 

bank. 

• Can view the width, height and level of water
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GRADED PROFILE

Ungraded profile

Graded profile
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Graded profile 
Is a smooth concave profile which is steep a the source and gentle at the mouth. It has 
no  obstructions/knickpoints 
Ungraded profile  
Is a river profile that has irregularities/obstruction/temporary base levels along its path 
(It is not smooth) 

R. Davechand 2020

Downloaded from Stanmorephysics.com



Source: Geo41.com
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Source: Rivers, Floods and Flood Management-Weebly
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The transverse profile of the river channel changes 

throughout the course of the river. In the upper section the 

channel tends to be quite narrow, and comparatively deep. 

(vertical erosion dominates)

In the middle course of the river has a wider channel, which is 

deeper than the one in the upper reaches, and the water flows 

faster, as it has less material to slow it down. (lateral erosion 

dominates)

The lower course the channel is very wide, deep in places 

where the water is flowing quickest, and is smooth sided. 

(deposition dominates)

R. Davechand 2020
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Meander
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GEOMORPHOLOGY

RIVER GRADING
R. DAVECHAND
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RIVER GRADING

Is the state of balance/equilibrium between rate of erosion and rate of deposition.

Graded river

Here the river has just enough energy to carry its load neither erosion or deposition is occurring (Results 

in graded profile)

R. DAVECHAND 2020
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Ungraded profile 

Is a river profile that has irregularities/obstruction/temporary base levels along its path (It is not smooth)

Graded profile

Is a smooth concave profile which is steep a the source and gentle at the mouth. It has no  obstructions

R. DAVECHAND 2020
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Temporary base level

Is a point along a river’s course that prevents it from eroding any deeper at the moment but may be 

eroded through or change in time. (Results in ungraded profile)

Ultimate base level/Permanent base level

The lowest point to which a river can erode, sea level

R. DAVECHAND 2020
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GEOMORPHOLOGY

RIVER CAPTURE
RAJENDRA DAVECHAND
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OVERVIEW

Need to know two important concepts you have done already.

Watershed is a high lying area separating two river systems/drainage basins

Headward/backward erosion is erosion at the origin of the stream channel, 
causing the origin to move back away from the direction of stream flow.

Here we will deal with two concepts 

• River Capture

• Abstraction

The two main factors

The energy of a river 

One river capturing the headwaters of another river 
R. Davechand 2020
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Factors that influence this process

1. One river has a steeper gradient than the other river

2. One river has a less resistant underlying rock than the other 
river

3. One river has a greater volume of water than the other river

SOURCES USED

LinkedIn learning Geography fluvial landforms 

DBE past papers

Mindset learning channel

R. Davechand 2020
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ABSTRACTION

• It occurs when streams flow on either side of a watershed. If 
one stream is more energetic than the other (this could be 
due to the three factors mentioned above) it will erode 
upstream and the watershed will move in the direction of 
the less energetic stream. This allows the more energetic 
stream to capture the headwaters of the less energetic 
stream. The size of the drainage basin of the more energetic 
stream increases.

R. Davechand 2020
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RIVER CAPTURE

• Occurs when one more energetic river captures headwaters of a less 
energetic river.

R. Davechand 2020
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Captor stream
Captured stream
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DESCRIPTION OF RIVER CAPTURE FEATURES

• Captured stream

• The part of the river that is diverted by the captor stream

• Captor stream

• This is the energetic stream that cuts back and intercepts the other river

• Misfit stream

• The river that has lost its headwaters as a result of capture

• Elbow of capture

• This is the point of capture where the change of flow direction occurs.

• Windgap

• This the area between the elbow of capture and the misfit stream where 
the water stops flowing and river gravels are deposited.

R. Davechand 2020

Downloaded from Stanmorephysics.com



R. Davechand 2020

DBE PAST PAPERS

Downloaded from Stanmorephysics.com



R. Davechand 2020
R. Davechand 2020

Downloaded from Stanmorephysics.com



R. Davechand 2020

Downloaded from Stanmorephysics.com



R. Davechand 2020

Downloaded from Stanmorephysics.com



R. Davechand 2020

Downloaded from Stanmorephysics.com



R. Davechand 2020

Downloaded from Stanmorephysics.com



GEOMORPHOLOGY

CATCHMENT AND RIVER 

MANAGEMENT
RAJENDRA DAVECHAND
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IMPORTANT CONCEPTS

A catchment is defined as the area (drainage basin) that captures rainfall which 

will drain into a watercourse (river system). 

Drainage basin is an area drained by a river and it’s tributaries.

Catchment management is balancing the use and conservation of natural 

resources on a whole of catchment basis. 

Catchment management is achieved through the combined efforts of the 

community, government and non-government organisations working together 

towards common and sustainable targets to achieve this balance.

River Management is defined as the management of water resources of a basin 

as part of the natural ecosystem and in relation to their socio-economic setting.

(Sustainable conservation of the river and its drainage basin). R. Davechand 2020
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IMPORTANCE OF MANAGING DRAINAGE BASINS/CATCHMENT AREAS
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IMPORTANCE OF MANAGING DRAINAGE BASINS/CATCHMENT AREAS

• Store water and protecting for future use

• Reduce discharge and recycle harmful agricultural run-off. 

• Agricultural purposes e.g. farming

• Industrial purposes e.g. use in factories cooling 

systems

• Flood control- control flow of water to reduce 

chances of flooding

• Domestic use – use by people in homes etc.

• Recreation e.g. water sport

• Hydroelectricity 

• Natural vegetation

• Bird and wildlife R. Davechand 2020
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RIVER POLLUTION
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River water gets polluted in various ways e.g. 

industrial waste, fertilizers and pesticides 

from agriculture, untreated sewage.

This reduces the quality of water, damages 

the natural environment both land and 

aquatic.
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OVERGRAZING
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Removes vegetation and increases run-

off. 

It results in: 

Flooding

More erosion and more soil deposited in 

the river system, reducing quality and 

quantity of water and damaging aquatic 

ecosystems  
R. Davechand 2020
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DEFORESTATION

R. Davechand 2020
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Removes vegetation and increases run-off. 

It results in: 

Flooding

More erosion and more soil deposited in the 

river system, reducing quality and quantity of 

water and damaging aquatic ecosystems 

R. Davechand 2020
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Other impacts by people

• Alter run-off by building dams e.g. less 

water below dam

• Urban development reduces infiltration

• Agricultural irrigation reduces water for 

natural environment

• Water projects can reduce water in areas

R. Davechand 2020
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HUMAN SETTLEMENT

R. Davechand 2020
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Reduces infiltration and increases run-

off.

Could result in more water and more 

flooding in lower region

Could result in more water usage and 

less water available in lower region. 

R. Davechand 2020
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Pollute the catchment area and river

Uses a lot of water and this impact negatively on the 

ecology of rivers and their catchment areas

Removes vegetation and increases run-off. 

It results in: 

Flooding

More erosion and more soil deposited in the river 

system, reducing quality and quantity of water and 

damaging aquatic ecosystems 

R. Davechand 2020
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STRATEGIES TO MANAGE DRAINAGE BASINS/CATCHMENT AREAS
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 Improve wastewater treatment

 Maximizing wastewater re-use for irrigation and other purposes of 

generation

 In the dry season release stored water to keep ecosystems as 

natural as possible

 Remove alien vegetation

 Monitor overgrazing to reduce erosion

 Proper sewage treatment

 Educate people on the importance of catchment and river

management

 Monitor and improve water purification works
R. Davechand and Mindset Learning Channel
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DBE PAST PAPER
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GEOMORPHOLOGY

RIVER GRADING
R. DAVECHAND

Downloaded from Stanmorephysics.com



R. DAVECHAND 2020

Downloaded from Stanmorephysics.com



RIVER GRADING

Is the state of balance/equilibrium between rate of erosion and rate of deposition.

Graded river

Here the river has just enough energy to carry its load neither erosion or deposition is occurring (Results 

in graded profile)

R. DAVECHAND 2020
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Ungraded profile 

Is a river profile that has irregularities/obstruction/temporary base levels along its path (It is not smooth)

Graded profile

Is a smooth concave profile which is steep a the source and gentle at the mouth. It has no  obstructions

R. DAVECHAND 2020
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Temporary base level

Is a point along a river’s course that prevents it from eroding any deeper at the moment but may be 

eroded through or change in time. (Results in ungraded profile)

Ultimate base level/Permanent base level

The lowest point to which a river can erode, sea level
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GEOMORPHOLOGY

RIVER REJUVENATION
RAJENDRA DAVECHAND
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Rejuvenation

Occurs when the rivers speed and 

erosive power increases resulting in an 

increase in downward erosion (vertical 

erosion)
.

R. Davechand 2020
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Characteristics of a 

rejuvenated river include 

water that flows rapidly with 

sloping sides that create steep 

cuts on the valley floor.

R. Davechand 2020
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Reasons for rejuvenation

When the sea level is lowered

When land is uplifted e.g. due to tectonic 

processes

Increase in volume of water e.g. due to 

rainfall

River capture
R. Davechand 2020
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FEATURES OF REJUVENATION

Knickpoint
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Knickpoint is part of a river or 

channel where there is a sharp 

change in channel slope (gradient). 

This can result from an increase in 

downward (vertical erosion) due to 

rejuvenation. 
R. Davechand 2020
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River terraces
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Terrace

When a river flowing on the valley floor 

experiences rejuvenation it cuts into 

the valley floor. As this process 

continues it creates steps at different 

levels known as terraces. They ae 

found on both sides of the river valley
R. Davechand 2020
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Incised/Entrenched meander
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Incised/Entrenched meander
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Incised/Entrenched meander

It occurs when a meandering river 

experiences rejuvenation resulting in 

more downward (vertical) erosion. This 

causes in deep incisions (cuts) resulting 

in incised meanders.

R. Davechand 2020

Downloaded from Stanmorephysics.com



Valley in a valley 
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. Valley in a valley 

Adapted from

R. Davechand 2020
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Valley in a valley 

The newly formed terrace begins to cut back 

and form a valley. This valley widens through 

lateral erosion. The process continues 

gradually and if rejuvenation occurs repeatedly 

new terraces form as well due to increase in 

vertical erosion. This creates a smaller valley. .

R. Davechand 2020
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Identifying rejuvenation.

Waterfalls

Ox-bow lakes

River capture

Incised Meanders

River terraces
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GEOMORPHOLOGY

SUPERIMPOSED AND ANTECEDENT 

DRAINAGE

RAJENDRA DAVECHAND
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SUPERIMPOSED DRAINAGE

Source: Geography Bright Career Maker R. Davechand 2020
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Superimposed drainage

Here landscape develops before the river (river is 

younger) . The stream network displays a pattern that 

bears no relation to the relief of the landscape. The 

rivers flow in gorges cutting across higher ridges. This is 

called a superimposed drainage pattern because it is as 

if the rivers have been placed on top of the landscape. 

As time goes by the surface is eroded and the river may 

reach older underlying rocks. The river maintains its 

original course and is not affected by the older 

structures and harder rocks e.g. Vaal River
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Source: Geography Bright Career Maker

ANTECEDANT DRAINAGE
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Source: SlidePlayer
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Antecedent drainage

Here the river developed its course before the 

high land areas formed (river is older). After the 

river formed, warping, folding or faulting occurred. 

If the rate of downcutting by the river was greater 

than the rate of uplift the river was able to 

maintain its pattern cutting a gorge through the 

land that has been uplifted.
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