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GLOSSARY

specific period of time.

Key term Icon Definition
. Material carried by the river is thrown against the
Abrasion .
river bed and banks.
. Name for fine sediments deposited in the lower
Alluvium .
course of ariver.
Conditions in drainage basin in the period before a
Antecedent .
ore rainfall event such as saturated ground from
conditions . .
previous rainfall.
N
Aftrition ¢ \‘éf The knocking together of pebbles, making them
gradually smaller and smoother.
o ot .
Confluence —M— The place where two rivers meet.
— A The amount of water flowing in a river, made up of
. AL its volume and speed, and measured in cubic
Discharge
I metres per second (cumecs).
—
Drainage basin The area of land drained by a river and its
(shape) tributaries.
=, B The action of water wearing away rocks. There are
Erosion =2 ﬂ four key erosion processes — hydraulic action,
' abrasion, solution and attrition.
N
. } The flat land on the valley floor each side of ariver
Floodplain ( . ,
channel, which sometimes floods.
Places at risk from flooding owing to changes in
Flood risk @ weather patterns caused by climate change, rising
N A A sea levels and storm surges.
Gradient The steepness/angle of a slope.
Hydrograph ‘ j A graph showing rainfall and river discharge over a

)




GLOSSARY

Key term Icon Definition

The pressure of the water being pushed against the
riverbanks. It includes the compression of air into
cracks as the water splashes against the riverbanks.

Hydraulic action

A slice through the river from source to mouth that

Long profile shows changes in height of the river’'s course.
Where the river ends, either when it joins another
Mouth :
river or meets the sea.
saltation A hopping movement of pebbles along the
seabed.
Solution The dissolving of rocks such as limestone and chalk.
Traction Heavy particles rolled along the riverbed.

Valley profile or
Cross profile A slide across a river showing the changes in height
across the valley.

= e The speed at which a river flows; river velocity is
Velocity r,,/’*' often measured in metres per second.
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BQ4: HOW DO RIVER LANDSCAPLS DIFFER AS
IT MOVLS FROM SOURCE TO MOUTH?

t"’" Width - Becomes wider as the river moves downstream due to
lateral erosion in the middle course.

Depth — Becomes deeper as the river moves downstream due to
vertical erosion and increased discharge from tributaries.

Valley profile — V shaped in the upper course as the river has the

¥
| gy |
\i:,/ potential to erode downwards (vertical erosion), as it is way

above sea level.

Gradient — Gradient decreases as the river moves downstream as
the river has begun to erode sideways via lateral erosion.

= oY . . :
v Discharge - Increases as the river moves downstream as width
and depth increase and velocity increases

E@ b Velocity — Increases as the river moves downstream as more
P ; tributaries join the main river. Also less water is in contact with the
bed and banks as it is deeper and wider.

: @' . . .
—>.,%;g§ Sediment size — Decreases as the river moves downstream

Discharge is the
amount of water
passing a specific
source point at a given time,
», highland . ;
measured in cubic

metres per second.

lowland

. mouth ;Z
e
|

o - —— v —— -
—_—— - - —

upper middle lower
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LESSON 2 BIG QUESTION: HOW DO RIVER PROCESSES
CREATE RIVER LANDFORMS IN THE UPPLR COURSE?

Erosional Processes
When rivers have high energy levels, they will erode the landscape through which
they flow.

Rivers erode their beds and banks in three main ways:

« Abrasion: When the river’s load hits off the bed and banks eroding them. This is
the most effective form of river erosion and occurs when the river uses its load to
erode the bed and banks by scraping and scouring. It is particularly effective at
times of higher discharge when the river has enough energy to transport larger
particles.

« Hydraulic action: When the water is forced into cracks in the bed and banks. On
the outside bends of meanders, for instance, the currents push water into
cracks, causing pressure that leads to erosion. Hydraulic action is more
effective in rapids and waterfalls.

- Solution: Dissolving of soluble materials by weak acids in the water. This is a
chemical reaction rather than a physical process so is not dependent on the
energy levels in the river. It is most effective in rocks containing carbonates,
such as limestone.

The river uses these processes to erode in two different directions:

- Vertical erosion as the erosion processes wear away the bed, the river cuts
down deeper and deeper into the land, forming valleys.

- Lateral erosion as the erosion processes wear away the banks, the river will get
wider.
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LESSON 2 BIG QUESTION: HOW DO RIVER PROGESSES

006660

CREATE RIVER LANDFORMS IN THE UPPER COURSE?

Interlocking spur  Interlocking spur

The river in the upper course is shallow and a lot of the water is in contact
with its bed and banks.

There is a lot of friction.
The main process occurring in this area is erosion.

The gradient is usually steep, the river erodes downwards forming a V
shaped valley.

The river is forced to wind its way between interlocking spurs of more
resistant rock because it does not have the power to go through them.

Waterfalls and gorges

In time, the Hard resistant rock The water falls over the
overhang collapses which is undercut by hard rock lip and splashes
due to lack of erosion of the soft rock , against the soft rock on
support and the / the back wall
pull of gravity ™

74 ————————————————— T

~a— Gradually the waterfall
| retreats upstream leaving
a steep-sided gorge

|

Soft less resistant rock 1
(this is easily eroded) =2
A plunge pool is formed by the force Original position

of water and is deepened by abrasion of waterfall

\
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BQ3: HOW DO RIVER PROGESSES CREATE RIVER
LANDFORMS IN THE MIDDLE & I.ON[R COURSE?

Meanders Sand and shingle Bank on outside of
deposited on bend being undercut
X inside of bend by lateral erosion Y

| Slip of f slope

Slower

current Fastest

Much fine material current: |
in suspension i }

The outside of a meander has the deepest water so the greatest erosion
creating a river cliff.

The water is moving fastest on the outside because of the lack of friction with
the bed and banks.

The outside bank is eroded using abrasion forming a river cliff.

On the inside of the end the water is slower and shallower creating deposition.

®©006 00

The river is forced to drop material creatlng a sllp-off slope

e Oxbow lake

< B
. & R or cut off
Ox-bow lake: ///-3\\ )\ A= /4 \ /
4 Jw | A K S
Point Point / \/ / \\\ O
bar ™ River — v bar
/ cliff 4 \d 1 >
— — - —
Meander neck Nad narrows = River cuts (hrough narrow
meander neck usually at
Key time of flood
P Fastest flow
[ Deposition
- Erosion

The neck of the meander narrows due to lateral erosion on the opposite sides of
the meander

During high flow (floods) the meander/swan neck is broken through.
The river then takes the shorter route through the old meander neck.

Deposition occurs on the edges of the new river channel cutting off the old
meander

000060

The old meander now forms an ox-bow lake separated from the main river.




HOMIWORK 1

Name one process of river erosion. (1)

Explain how both the processes of erosion and deposition create river meanders.

You may use a diagram to help your answer.

..........................................................................................................................

.........................................................................................................................
..........................................................................................................................
..........................................................................................................................
.........................................................................................................................
--------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------
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BQ3: HOW DO RIVER PROGESSES CREATE RIVER
LANDFORMS IN THE MIDDLE & LOWER COURSE?

F|oodp|ain Floodplain  River  Riwver Floodplain

banks channel ‘

—_—

a)

River channel
| River in flood

N [~ —

I)

Flood plain  Levee Rier Lewee  Flood plain
channel

c) The river after a number of floods

Key
Bl Coarse sediments
[ ] Finer sediments

During a flood, water containing large amounts of alluvium (river silt) empties
onto the valley floor.

The water soaks away leaving the deposited sediment

Over time repeated flooding forms thick alluvial which is fertile and good for
farming.

The flood plains widen as meanders migrate across the flood plain eroding the
valley sides by lateral erosion.

During a flood, water containing large amounts of alluvium (river silt) empties
onto the valley floor.

As it moves away from the channel it is shallower and friction increases.
The river has less energy so must drop the load it is carrying.

It drops the largest material close to the river channel and this builds up over a
number of floods to create a levee.
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] BQ4: WHAT FACTORS INFLUENGE FLOOD HYDROGRAPHS?

Physical causes of flooding

s060 Intense rainfall - During periods of heavy rainfall, the soil and rocks
'Y quickly become saturated. As infiltration is reduced, water flows over
the surface and into the river at a faster rate.
. Duration of rainfall - Long periods of rainfall cause the soil to become
ooo saturated and prevent further infiltration of rainwater, leading to
increased surface run off.

)#( Snowmelt - In some places a lot of snow falls during the winter months.
040 When the temperatures rise above zero in the spring, all the snow that
has built up melts, releasing large volumes of meltwater.

Geology - Different rock types in the catchment can affect flooding.
@%{ Permeable rocks such as chalk allow water to soak in, so reducing
surface run off. Impermeable rocks such as clay do not allow water to
pass through them, so rainwater will run off the surface and straight into
the river channel.
O Relief - Water reaches the river channel much faster where slopes are
& steeper. Increasing surface runoff.

Human causes of flooding
Urbanisation
« Intowns and cities, rainwater will not infiltrate the hard, impermeable

O
i surfaces of concrete and tarmac. This causes the water to run off
immediately into drains and river channels.
Ef + If seftlements are built on a floodplain the drains allow water to move
to the channel more quickly, making flooding more likely.
Industry
..;!‘ * Quarrying — the sides of gorges may be quarried for limestone for
building materials. This increases the slopes of the gorge.
Deforestation
_Bl « Vegetation collects, stores, and uses water from rainfall: this is called
interception. Plant roots also encourage water to pass into soil and
- rock, so vegetation reduces runoff: if it is removed, more water can
reach the river channel more quikly.
Dams

Al © Dams may burst: which causes excess water in river channels and
L) L}

""" flooding of large areas. J
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BQ4: WHAT FACTORS INFLUENGE FLOOD

HYDROGRAPHS?

Pe:ak 501 —r Peak
rainfall . c : ___—  discharge
The hourof & rainfall Peak discharge B sy . g
8 4 The time of
greatest £ Rising ~  maximum
rainfall 3 s £ discharge
storm S L =
? =
= o
. T 209 80 © .
Lag time = " ® Rising
The period 2 o limb
of time Z 10 :;\ The period
between r—- 0 of rising
peak Jj_segment 0 river
rainfall and 12:00 00:00 12:00 00:00 d'SCh‘?rge
peak : : following a
discharge Day 1 Day 2 : period of
D Storm run-off D Normal (base) flow rainfall
Drainage basn A Flashy Hydrography
R A ook Sacharge + Steep slopes so rapid run-off
ol : * Impermeable rocks encouraging rapid
g m‘; overland flow
] | ot . * Heavy or prolonged rainfall
x 0| | Y g
; mf MY e « Saturated or frozen soils
o » Deforestation encourages rapid transfer
204 of water to rivers
N T T + Urbanisation encouraging rapid overland
Hours from degenning of the storm ﬂOW
140 Orainage basin B Steady Hydrography
‘?0! Peas 1 + Gentle slopes slow down water
raintall
7 mol et ? transfer
g % * Permeable rocks allow water to soak
N 4 . .
2 60} | Paak dcrarge| into rocks where fransfer is slow
S 40f 1 + Drizzle
20p ik + Deep, dry soils able to absorb water
oL} . B 25 1o . . . .
e D mEE R EE URE B « Afforestation resulting in water being

Hours from beginning of the storm

intercepted and evaporated. J
13
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HOMIWORK 2

Try to answer all of these key knowledge questions. Then check your answers
using the answer page. These are some of the questions that will be in the
knowledge quizzes and the mid and end of unit tests.

Questions in ifalics are from older work.

Key knowledge question Your answer

What volcano type is at a constructive
plate boundarye

Outline two features of a shield volcano

(2)

Outline two hazards of a composite
volcano? (2)

Which type of lava has a high silica
contente

What is a hotspote

Define the term FDI.

Define the term - Neo colonialism

Name one social investment

How does being landlocked make
frade difficulte

Give two characteristics and an
example of igneous rocks.

Describe the distribution of igneous
rocks in the UK.

Name the four erosional processes

Name the four fransportation processes

Define the term discharge
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= BOD: WHAT PHYSICAL AND HUMAN FACTORS
=’ LED TO THE FLOODING OF THE RIVER SPLY?

Gradient O The middle course has a shallow gradient so some of the
features are more similar to what you might normally find in
the lower section of ariver.

Q In the lower course, the steeper slope and faster velocity
means that sediment size is different. The river is also able to
carry larger pebbles all the way to the mouth, this creates
braided river channels

Geology O The catchment area of the River Spey is mostly formed of
very hard crystalline rock and granite. These are very
resistant to erosion and that’'s what keeps the river steep.

Q There is very little soil and vegetation in the upper catchment
area of the river meaning that rainfall is not absorbed by the
soil and instead creates high amounts of surface run-off.

Q The tributaries of the River Spey have little capacity to hold
much water so run-off tends to flow straight into the River

Spey.

Climate Q North-east Scotland has a wet and mild climate and is prone
to snow during the winter months. In the winter and spring,
this high amount of rainfall and the snowmelts tend to cause
spates in the river.

O During the summer, however, the spates are often caused
by summer storms that bring heavy downpours.

Farming O Farming in the catchment area has stripped areas of land of
natural vegetation. This means less rainwater is soaked up
by the land, potentially making the impacts of flooding
worse.

Hydroelectric Q Water from the upper course is diverted to make

dams hydroelectric power for neighbouring regions in Scofland. A
dam has formed a small reservoir which allows water to be
diverted. This affects the amount of water that is in the river
system.

Urbanisation Q Around 23,000 people lives in the catchment area of the
River Spey. Although this is relatively few people, any
settlement can cause the river to flood due to increased
numbers of impermeable surfaces, such as concrete.

O On the whole human activity has a low impact on the river
system. The frequent flooding of the River Spey seems to
have more impact on the human activities than the other
way round.
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BQG: How CAN WE REDUCE THE RISK OF FLOODING?

G )

Hard engineering - controlling flooding risk through manmade structures that
work against natural processes.

Method

Advantages

Disadvantages

Flood walls -
artificial barriers
designed to raise
the height of the
river banks to
hold more water

v Raise the height of
the river bank to
where the river
might not burst

v Can be builtinto
the design of an
area and become
invisible.

x Can prevent
access to the river
for leisure or
€Conomic purposes

Embankments
High banks built
on or near
riverbanks

v' River channel has
an increased
capacity for
carrying water,
reducing the flood
risk.

x Can lead to more

x Look artificial and

serious flooding if the
embankment fails

unattractive.

Flood barriers
Floodgates built
near the river
mouth to
prevent a storm
surge or spring
tide

v Eliminates pressure
from floodwaters
that would cause
structural damage
to the home or
other structures in
the protected area

x May fail or be
overtopped by large
floods

x May be expensive
depending on
height, length,
availability of
materials, and other
factors

Soft engineering - managing floodwater by working with natural processes. This
approach aims to create space for floodwater in the landscape, which also

reduces the risk of flooding in other areas.

Flood plain
retention
Strategies to
maintain and
restore the

v River landscapes
are left relatively
unchanged

v Very cheap as no
defences need to

x Flooding takes the
land out of action
regularly which
can anger people
who use it for

river’s original be built recreation.
flood plain
River v" This looks natural, x Can't profect

restoration
Using a variety
of strategies to
restore the
river’s original
course

is attractive and
can attract
wildlife. Can allow
the floodplain to
become more
fertile.

against big floods
and may have fo
coincide with
zoning

—




Complete the SENCA revision work as outlined on class charts

https://app.senecalearning.com/
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Question 1: Impacts of tectonic hazards

4 Analyse Figure 2a and Figure 2b which have information about major flood events in
England and Wales between 1920 and 2019.

Figure 2a shows the number of major flood events in each twenty-year period
since 1920.

Figure 2b provides information about the five largest flood events as measured by
the number of properties flooded and the number of deaths.

Number of major flood events

7
D-.--

19201939 1940-1959 19601979 19801999 2000-2019

Figure 2a
Date Cause of Location Properties Deaths
flooding flooded
1928 Tides, heavy rainfall London and 40,000 14
and snow melt Thames valley
1953 Tides and storm suge | C25t Coast from 24,000 307
Lincolnshire to Essex
Heavy rainfall, Midlands, Northern and
2007 river flooding South-east England 35,000 13
2013 Heavy rainfall, South-east England 11,000 0
coastal storm surge
Winter storm Morthern England
2016 (Desmond) and Wales 21,000 0
Figure 2b
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Assess the physical and human reasons for the changes in flood events in the past
100 years.

You must use evidence from Figure 2a and Figure 2b in your answer.
(8)
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Question 4 — 8 marks

Y { ResuitsPlus

/"'-‘a Examiner Comments

This is a very strong response. The candidate has brought their
understanding from their work in both coastal and fluvial
erwironmenits to help them deconstruct the information in the
resources. They weave the AO4 with the AQ3 very effectively and do an
excellent job in reflecting on the complexities of the processes,
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KEY KNOWLEDGE QUESTIONS

Key knowledge question

Answer

What volcano typeis at a
constructive plate boundary?

Shield volcano

Outline two features of a shield
volcano (2)

Gently sloping/ basic lava/ non-violent/
wide base

Outline two hazards of a
composite volcano? (2)

Pyroclastic flows/ ash/ volcanic bomibs

Which type of lava has a high silica
contente

Acid (Granitic) lava

What is a hotspote

Spot where superheated rock (not
magma) rises very slowly through the
mantle, in a plume.

Define the term FDI.

Foreign direct investment - Overseas
investment of capital by transnational
companies.

Define the term - Neo colonialism

The dominance of poor countries by rich
counftries, not by direct political control,
but by economic power and cultural
influence.

Name one social investment

Countries that have prioritised
investments in education and health
care generally develop faster.

How does being landlocked make
frade difficulte

Landlocked and mountainous areas
develop more slowly than coastal nations
because tfrade is more difficult.

Give two characteristics and an
example of igneous rocks.

Formed from cooling magma, interlocking
crystals make them highly resistant to erosion.
Examples — granite and basalt

Describe the distribution of igneous
rocks in the UK.

Western UK. Cornwall, N. Wales. NW England.
Scottish Highlands and N. Ireland.

Name the four erosional processes

Hydraulic action, abrasion, attrition,
solution

Name the four tfransportation
processes

Traction, saltation, suspension, solution

Define the term discharge

The volume of water that passes through

a particular point in a river o1




