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FLUVIAL PROCESSES 13MARCH014

@ Lesson Description

In this lesson we:

il

Look at river profiles, river grading, river rejuvenation as well as the identification, description
and formation of fluvial landforms.

Discuss concepts associated with river capture/stream piracy as well as features associated
with river capture

Discuss the importance of managing drainage basins/catchment areas.
Look at the impact of people on drainage basins/catchment areas

Consider strategies to manage drainage basins/catchment areas.

C Summary

River Profiles

The view of the river channel e.g. viewing across the channel and along the entire length of the river
from the source to the mouth.
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Long and Cross Profiles of a Typical River
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Long itudinal Profile

Shows the river path from the source to the mouth over the longitudinal profile of the river, it is steeper
near the source, where there is a lot more material for the river to cut through to reach its base level.
As you go further down the river it has cut further down towards base level and is beginning to cut
laterally (sideways) as well. The slope angle of the river decreases. By the time you reach the lower
stages of the river it almost flows over a flat surface, as it meanders its way towards the sea.

Transverse P rofiles

Shows the cross view of a river from bank to bank. 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. The bottom and sides are littered with many boulders and rocks, causing a
great deal of friction for the water flowing past them. This slows the water down and means that this is
where the river is flowing the slowest.

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. The river may begin to
meander in this section.

The lower course sees the river flowing at its fastest until it slows down when it meets the sea. The
channel is very wide, deep in places where the water is flowing quickest, and is smooth sided.

River Grading

Is the state of balance/equilibrium between rate of erosion and rate of deposition. It can be used in
two ways: graded river and graded profile.

Graded Rrer

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

Graded rofile

Is a smooth concave profile which is steep a the source and gentle at the mouth

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

smooth)

Ultimate Base Level/Permanent Basy &l

The lowest point to which a

TemporaryBase kvel

river can erode, sea level

Il s a point along a riverds course that prevents it f
eroded through or change in time. (Results in ungraded profile).

Graded Profile

Source

mooth concave profile decreasing in
gle and gradient towards the mouth

Ungraded Profile

sion will exceed deposition until

Resistant rock

Lake deposition will exceed
erosion until the feature is filled in
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River Rejuvenation

It occurs when the energy of a river increases (River has been revitalised).

Rejuvenation can occur due to the following factors:

1 Isotactic change -

1 Eustatic change

here the land rises in comparison to the sea

- It is caused by change in global sea levels which is linked to the changing

temperature of the earthoés atmosphere. I n war mer
cold periods there is more ice sea level drops.
1 Tectonic upliftment - here plates move due to folding and faulting causing the land to rise
relative to the sea level.
sed- Ievel
sea-| Ie\rel
first
e profile second fallin &
present sea-| Ievel
oa‘mcsnt graded profile
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Landforms Resulting fromeRivenation

1. Knickpoint

Is a sudden break in the profile of a river where the gradient increases e.g. temporary base levels
such waterfall.

jource

2. Incised Meander

Here a river meanders across a floodplain in the middle or lower course. When rejuvenation occurs
the river erodes vertically and the meanders are cut deeply into the landscape forming incised
meanders.

3. Terraces

A terrace is the remains of a previous floodplain. The river has cut through this previous floodplain.
The past floodplain is at a higher level after the river has been rejuvenated and forms terraces. Lateral
erosion by the river will cut the terraces forming paired terraces. This process can be repeated

several times
Boyn Hill terrace Taplow terrace
(about 32m (about 15m
« above water) above water)
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Identification, Description and Formation of Fluvial Landforms
Meander

A loop like bends that the river makes in the middle course. It develops as a result of an increase of
lateral erosion which allows the river to cut into the sides of the river channel. On the outer bank of the
river channel the river flows faster resulting in erosion and an undercut slope and on the inner bank of
the river channel there is more deposition resulting in a slip off slope.
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Oxbow ke

It is a horseshoe shaped lake that forms when a meander bend is cut off from the main river. This can
occur when the river comes down in flood and cuts through the neck of the meander. It then deposits
sediments on the sides of its banks cutting off part of the meander.

Cut off | Abandoned|
meander or Ox - bow lake

Erosion makes
the neck narrow

During floods river
takes shortest
course through
the neck

KEY

@@® Areas of deposition

BAAA Areas of erosion

BraidedSream

It occurs when the river gradient become gentl e
creating sand islands above the level of the water. The river cuts through the sand islands via many
small shallow channels which recombine after it passes the sand islands. These channels are called

braided streams.

and |
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Foodplain

As the river nears the lower course the valley is wider
and the gradient gentle. The flat area on either side
of the river channel is the floodplain. During times of
flood the river overflows its banks depositing alluvium
hence the name floodplain

Levee

During flooding the coarsest and heaviest materials are deposited alongside the river channel forming
a natural ridge or embankment called a levee. Man sometimes elevates or strengthens these levees
to protect settlements.

A

BEFORE FLOOD

B Flood-stage water level

Thinand fine sediments )
deposited over outer
parts of Moadplain

Thickest and coariest
sediments deposit
at channel edges

DurinG FLoon

Natural levees built up
many Noods

AFTER Many FLOODS

Waterfall

Waterfalls are caused by difference in rock hardness. The river erodes the softer rock faster forming a
step in the river. Over time the step becomes more pronounced until the water is falling over it this
intrusion could form from igneous intrusions such as sills and dykes

(4) Waterfall retreats upstream

Hard rock (2) Overhang collapses

(5) Steap, gorge-like valleys
Soft rock

(3) Plungpool develops
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Rapids

Rapids are areas of very turbulent flow in the upper course of a river where water flows rapidly over
an uneven river bed caused by rocks of different resistance. The soft rock is eroded faster and the
hard rock causes obstructions to the river flow

softer rock

Softer rock erodes
mare quickly

Delta

It occurs when a river enter slow moving water in sea or lake. The finer particles are carried the
furthest forming bottomset beds which will be covered by coarser material that is deposited called
topside beds. As the river flows over the delta it may braid to form channels called distributaries.
There three f or ms -delfas hdvwe mang distributlies. Cudspate f detiatis tooth-
shaped. Arcuate i delta is fan shaped with rounded outer edge.

River Capture / Stream Piracy
Occurs when one river captures/robs another river of its headwaters.
It occurs when:

1 One river has a steeper gradient than the other river
1 One river has a less resistant underlying rock than the other river
1 Oneriver has a greater volume of water than the other river

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.
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Before Capture After Capture
River A River B
More energetic Less energetic stream Original New position of
stream (gentle gradient) positionjof . watershed
(steep gradient) \.

e

Hcadwatérs
Original position captured by River
of watershed A

River Capture/Streamifacy

It occurs when one river cuts through the watershed and intercepts another river robbing it of its
headwaters.

Features ofissociated withRiver @pture

Captured Stream

Before herdale Creek

I
------

Mullum Mullum Creeck
After Ind 2ap

T

Mullum Mullum Creek

1. Captured stream

The part of the river that is diverted by the captor stream
2. Captor stream

This is the energetic stream that cuts back and intercepts the other river
3. Misfit S tream

The river that has lost its headwaters as a result of capture
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4. Elbow of capture
This is the point of capture where the change of flow direction occurs.
5. Windgap

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

Superimposedrainage

Here 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

1a)

Haorizonal beds
Ulllt‘lllfﬁrﬁ'lll]l

Antecedant Bainage

Here the river developed its course before the high land areas formed. 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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