Rivers and coasts pages X +

o Physical atias map of the UK

On this spread you will find out about the relief Luod height and sea degth
and landscapes found in the UK - o

What is relief?
Relief is a term used by

phy
# height above sea level
of landscape

© Dramatic mountains in Arran, Scotiand

ose in Aran,

ne often fo

The UK’s landscapes

A land
1 of natural and human factors. In the UK a wide
vonsible for cn g E es. Map C is from
hows the relief of the UK
aights and sea depths

The UK'’s river systems

You can ses on map C that the UK h

3 in the mountain rang

Use the spot heghts and
the height values in the key
for map C to try drawing a
cross-section sketch across
the UK. For example, from
Snowdon in North Wales

Dascribe the relist of your home area or that of your school to the Norfolk Broads

Compar the location and relief of Arran and the Cotswold Hills (shotos A in East Anglia; or from

and B, Snowdan to Romney Marsh
o What is special about the rafief of the Fens in eastern England? in Kent, to inchide include

the Cotswolds (photo B).

Describe the patteen of upland areas in the UK,

Take time to choose an
a Describe tha course of the River Sever from its source to fts mouth. appropriate vertical scale.

3 € to answier Acthviies 1-3
What is the name and height of the highest mountain in the UK? In what
mountan range is it located?
Whnat Is the name and height of the highest mountain in Wales?

b Locate the river that is closast to your home or schod! Describe its course.

As a class complete a wall display of photos from around the UK showing the _
different landscapes and river systems. If possible, locate each photo on a Practice ques(lo
large map of the UK.

. FRANCE
Alphabet Run! Can you find an upland area, mountain or fiver for each letter SO UK's | r—
of the aiphabet?
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Coastal landscapes

Wave types and their characteristics

On this spread you will find out about the formation and
characteristics of waves

How do waves form?

powerful

natically
ons shake the
amy. In March

when earthqual
seabed. Thes

201 a

several
people (photo B}

What happens when waves reach
the coast?

in the open sea, despite the wavy surface, there
s fittle horizontal movement of water. Only when
the waves approach the shore is there for d
movement of r as es break and surge up
the beach (diagram C)

The seabed interrupts the circular movement of the
water. As the water becomes shallower, the circular
motion becomes more elliptical. This s the
crest of the wave to rise up and eventi 0
collapse onto th hes up
the beach Is called th 8 \ that flows
back towards thy

nami waves hit the coast of Japan

Q Waves approaching the coast
from fushes
uS up the beach

elfp
Ciroular orbt distorts the crcular orbital moton

In open water

Wave types

t is possible o identify t of wave at the co:

Constructive waves

These are low waves that surge
up the beach and 'soll’ with a wave front
powerful swash {diagram D).

They carry and deposit large

amounts of sand and pebbles

and ‘construct’ the beach making

it more extensive. Surfers prefer

constructive waves because they

give longer rides {photo A)l These waves are formed

by storms often hundreds of kilometres away.

Destructive waves
These are formed by local storms
close to the coast, and they can
destroy’ the beach - hence their
name, They are closely spaced
and often interfere with each
r producing a chaot
of water. They become

Waves close

[ 15h) \ 1 a destructiv v& breaks but a powerful backwash, This explains
the removal of sand and pebbies and the gradual destruction of the beach.

TIVITIES

1 Copy diagram € and draw an arrow to show tha direction of the waves.
Add the labels swash and backwash in the cormect piaces
Vhat causes the waves to rise up and break on the baach?
Vhen waves break on a sandy or pabbly beach the amount of backwash
% often less than the amount of swash, Why do you think this is?
Larger pebbies are found at the top of the beach with smaller ones near
the bottom. Use your answer to d to supgest reasons why.
Why do surfers prefer constructive waves 1o destructive waves?
Outline the characteristcs of constructive and destructive waves.
omplete a copy of the table below,

Wave ctive wave

Genty sloping

Breaking wave
SIS forward

6 Constructive waves

Breaking wave

out 1o sea

é Destructive waves

Carry out some research about
1he tsunams waves that struck
Japan in March 2011
*  Why were the waves so
high and so powerful?
What were the impacts
on pecple and human
activities?
What effect did the waves
have on the physical
geography of the coast of

Compare tha characteristics
af constructive and destructive
waves. (4 )

14:36
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On thiSfp(ead you will find out ab?m processes Waathedng Description Q Types ?, mass
of g and mass it at the coast Gcoss at the coast

Freeze-thaw Lock at @ a Rocktall - fragments of r
froe "

Rockfall at Beachy Head, 2001 = jmschanica) * Water n 3 or holes (pe weathering
Photo A shows a dramatic rockfall that happened at Baachy v ¢ ® Atnight th
Head in East Sussex. During tf
chalk rock became saturated with water. Thy
inter. In April 2001 this caused a
broke away and collapsed into

Pro es like this combine with the ac of the waves to
; alt weathering Seawaler conains S, Wnen the water evapora
shape the coastine RE2 o g nachz e § salt crystals

. . fes these salt crystals grow and expand.
What causes cliffs to collapse? s pressure on the rocks and filakes may
‘ ventually break off.

weolkenii or decay of I their original place Carboration ainvaater absorbs CO; from the air and become
hemical
3se to, the ground surface. It is mostly i by Pk L
Rockfs with alaline rocks s

weather factors such as rainfall and changes in temperature e
s @ chemical reacti
There are three types of weathesing
Mechanical (physical) weathering - the disintagration (break
up) of rocl Where this happens, pies of rock frag:
scree the foot of ciffs. X Mass movement is the downward movement or sliding of material under
Water oollacts in tha influence of gra In 1983, 80m of cliff slipped onto the beach near fows
nrock Scarborough in North Yorkshire taking with it part of the Holbeck Hall Hotel
(ohoto €. The hotel was left on the cliff edge and had to be demolished.

Chemical weathering — caused by chemical che

Rainwater, which is slightly ac Very S ves certain

types of rocks and minerals,

Diagram D describes some of the common types of mass movement
t. Both mass movement and weathering provide an

nput of material to the coastal system, Much of this material is carried

away by waves and deposited further along the coast.

ACTIVITIES

1 a Draw a simple sketch of the coastine in photo A. Label the d Rotational slip
rockfal, the chalk cliffs and the rocky beach, 10 Yok foo o

Head
b Do you think freeze-thaw is active here?

fiora and fauna. Plant
grow in S Ocks such as rabbits burrow

into weak ro

¢ What is scree? Label this feature on your sketcl
d How might rockfalls be a hazard to people?

2 Make a copy of diagram B and add datailed annotations to describe
the process of freeze- thaw weathering,

3 Describe the process of mass movement In phote € and suggest the
Causes.

Investigate the Beachy Head rockfall in 2001
* Which weathering and mass movement processes were responsible?
* What impact did the rockialls have on the shape of the coast?

= Find out how and why the Balle Tout lighthouse had to be moved.

and mass movement on a cliffed
coastine. (6 marks)

Landsiip at Holt

14:36
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On this spread you will find out about the processes of erosion

and deposition

Coastal erosion
Erosion involves the re:
landforms. There are

Solution
The dissching ¢
inrocks, 6.g. limestone

Hydraulic power ”

This & the power of the waves as they smash onto a cif.
rapped ar fs forced into holes and c

eventualy causing the rock 1o break apart The exuh&ue force

Attrition =3
Rock fragments carried by the sea knock aganst one analhe
causing them 1o become smaller and more rounced.

Coastal transportation
Sedimel different as can be transported in
four d iffere: gram B}

+ solution

+ suspension

+ saltation

+ traction

transportation

of erosior

Corrasion

Fragments of rook are picked Lp and hurled

by the sea at a ciff. The rocks Act fie todls
rapng and gougnyg 10 erode 1he rock.

Abrasion
j Tas e »mdmwmg effsct of patbles gnndim aver

Longshore drift
he movement
ds on tl

oach the coast (diagrs

longshore drift.
ongshore drift is responsible for a number
ms including
ges 100-1)

Coastal deposition o

spproacting
Coastal deposlllon takes pl i

deposited.

found in bay:

ated wave refra

Mudfiats

found in

diverging

Oraw an annotated diay w the processes
of erosion. Show a wave treaking against the foot of a cliff.
Add detalled labels to describe the five esses of erosion.

s meant by the term “ongshore drift’ {diagram €)?
s only occur on some beaches?

magine you are doing a fieldwork investigation for evidence of
longshare drift along a sty

you look for and why?

sses operating along a stretch

EEEE \ SV

Backwash
sadimen
carme back

&

g the bessch by
e iy

cONVergng cn
neadiands

Vil

'd out more about the coastal locations
ere deposition

Focus on a streich of co
to your school or one that
visited

ine near
ou have

Use maps and

200m &1 0n locations where depositio
has happened. Describe the material
that has been deposited and s
reasons why.

14:36
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On this spread you will find out about the characteristics and formation
of coastal landforms

What is a landform?
" all the
graphy. A la ature
hat has been formed or sculpted
(safter) clay

rtation ¢ deposition.

What factors influence coastal
landforms?

Resistant (harder)
sandstons
Clay

Resistant (harder)
snd headlands it bl
nt to erosion.

more easily
Clay

des the «
o tited. This can b
of cliffs. Faults
NG pressures nap’ rather

emant (or displacement) ha S on aither side of the fault

nas of weak N rock

Headlands and bays
tline will be eroded at different rates
orm bays

k {such as limestone or sandstone)
ck out into the to form headlands
y en lich explains why there

bands of
i much more slowly. Th

dforms are

Cliffs and wave-cut platforms

N waves Dreak against a cliff, erosion ¢

wear away the ciiff to form a
ally hundrex
per, undercutt

ntinual sequenc
se, the ciff will graduall
> ocky platform

with rock ps

Caves, arches and stacks
s fautt:

the wave:

ngl e Bwa Gwyn
ed for chin y you can still see the

tform and one used to extract the clay on the top of the

bays, This could be a st

whese you Ive or one that you have visited.

* Search for a map or satelite photo and add abels
10 describe the main features.

* Find out about the different types of rock.

Use one distinctive coastal landform to illustrate the

#rosive power of the sea. (6 marks)

1a head
at the base

Remember!

river meander or a dsita

nd to

If you are in any doubt, check with

your teacher

wyn arch, Ang

ACTIVITIES

1

Draw a sequence of clagrams to show th
formation of headlands and bays. To test
understanding, w your coast facing a different
direction to diagram A

Draw a sequance o dgiagrams to show
hovs a cliff is undercut by the sea and then
collapses to form a wave-cut platform. Use your
labels to explain the processes and landforr

U QUEN:

formation of a

1437
= z
& O 070672010
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Coastal deposition landforms

On this spread you will find out about the characteristics and formation
of coastal deposition landforms .

Beaches

Beaches are deposits of sand and sl

at the coast, 1y beaches are mair

sheltered bays (photo A). The waves entering the bay

are constructive 3 page 93). They have &

strong swash and build up the beach

are made of sand. Much of the south

d has pebble beaches. These high

anergy emironments w away the finer sand and
ave behind the larger pebbles, These come from

nearby eroded cliffs or are dej ed onshora from

vast accumulations out to sea.

Not all bes

Notice the clear r
marks the high tide line where seawead
get washed up onte the beach

Sand dunes

At the back of the beac

on the beach has been biown inland by o

winds to form dunes. Diagram € shows ho
change in form and appearance the furthe

Stom
ey

B

Wator table |
Embeyo dunes form arounc D sioic
deposited obstacles such as

pioces 0f WoOa of rocks. o Cross saction through beach and sand dunes

These develop and become stabilisec by vegetation
to form fore dunes and tall ysitow dunes. Marram
grass is adapted to tha windy, sxposed conditions
and has long roots to find water. These roots help
bind the sand together anc stabiliss the dunes.

In time, rotting vegetation adds organio matier to
the sanc making it more fertie. A much grealer
range of plants colonise these "back’ dunes

Wind can 1o depressions i the sand
calod duna slacks, in which ponds may form.

O Deveiopment of sanc O Hurst Castie Soit, Hampshire

Coastal landforms at Swanage (1)
5 |m = 2 P O

Spits
A spitis a long, narrow finger of sand or shingle jutting out into
the sea from the land (photo D),

form on coasts where there is significant lengshaore arift. If
tha coastline changes crientation and bends sharply, sedimant is
then deposited out to sea (cagram E). As it builds up, It ¢ to

n extension from the land. This procass continu h the
spit gradualy growing further out into the sea. Strorg winds or tidal
currents can cause the end of the spit to bacome curved to form a
feature called a recurved end (photo D). There ma
recurved ends marking previous pasitions of tha spit

1 Longshore drift
transponts sand
along the coast

7/

Prevaling wrxds

8 a rumber of

In the sheltered water behind the spit. deposits of mu
built up. An extensive saltmarsh has formed as vegetat
5 ow in the emerging muddy islands. Saltmarshes are
ortant wicife habitats and over-wintering grounds
ngrating birds.

Bars
Longshore drift a spit to grow right across a bay,

trapping r lake (or lagoon) behind it. This feature is
lad a bar (photo F)

sediment due to friction with the

sment cffshore causes w:
break at some distance from the coast
In the UK some offshore bars have been driven onshore by
ising sea levels following ice melt at the end of the last glacial
pericd some 8000 years ago. This type of feature is called
a barnier beach. Chesil Beach in Dorset is ) t
examples of this feature in the UK.

ACTIVITIES

1 Describe the processes responsibie for the formation of the
beach and the sand dunes in photo A
Draw a sketch of Hurst Castle Spit. Add labels to describe the
characteristic features and the processes responsile for the
spit's formation.
Describe the characteristics and possibia formation of the
bar in photo F.

Investigate the characteristics and formation of sand dunes,

* Why do thay only form in certain placas on the coast?
Research ‘sand dune succession' 1o find out the sequancea
_of avents in the formation of sand dunes,

What are the characteristics of marram grass and why does 1t
thrive on sand dunes?

Practice question

(6 marks)

3 Spit grows

ot

4 Spt exposed
10 changes in
vind and wave
direction

How do the processes of deposition ke
to the formation of distinctive landforms?

07/06/2019
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Coastal landforms at Swanage (1)

On this spread you will find out about coastal erosion and deposition This indented coastline is called a discordant coastline. On the south coast there is
landforms at Swanage, Dorset Dl'dyou] VI? only one type of rock - imestone. This forms a relatively straight section of coast and
£ ed a concordant coastiine.
The coast i
: O35t 80N Sprans \
S part of wha, SWwang,
Where is Swanage? o oI WhaL S Kow g g 1
085St The 154 krm strape e Sura:
Swanage Is a seaside town in Dorset on the south coast of England. £33t Dovin an py. "SICh Of coast jul
8o a's < ¢ S6t was
It is located in a sheltered bay and has a br sandy beach (photo B), Worky Horitage g; 3s Mace g
i e Site i 2 + SH are la S, Si <hes sa I IS ar " oW/
This is a classic stretch of coastline with many impressive landforms of of . mwm“mmq;?fﬂ bocayse 1 Studland there are lagoons, saltmarshes and sand dunes. This area is well known
coastal erosion and depositios S the name. of the g, o
#en the rocks
W8 formec

To the north of Swanage is Poole Hartour, one of the UK’s largest natural harbours
A great deal of deposition has taken place in this large shelterad bay. You can see
spits at the mouth of the harbour, cne on the south side and one on the north,

Jurasgis o L Photo € shows part of the beach and sand dunes at Studland
009 parines

 1he cogst

- 145 3

Millgn }E_A,:J o 200

Different rock types and geological structure are important in the formation of
this coastling. The rocks have been folded and tited so that bands of different
rock types reach the coast. Headlands and bays form where there are alternating
bands of more resistant (harder) and less resstant (softer) rocks (map A)

Key
Clay and sands (sof)
Chalk (hard)
Studland Limestone hard)
Beach

Bournemouth

Pocle-« -
Harbour = L

"0 studtiand
(>
Old Harry stack, |_\=
cliffs and arches ~/Ballard Point
( Swanage Bay

wanage Bay T nage coast, Dorset

and sand cunes at Studiand

ACTIVITIES

a What rock forms the headland at Durlston Head (map AJ? Carry out some further research about

b What type of rock forms Swanage Bay? Studland.

¢ Explain why headlands and bays have formed along this ¢ What are the main habitats found here?
stretch of coastiine. Why s it an important area for wildlife?
Explain why sediment that has teen deposited on the Why is it a popular place for vistors?
beach in photo B (see diagram D on page 97) Find out how the &rea is being
Why has a beach formed in Swanage Bay? managed 1o minimisa the harmiul
Why do you think the beach is popular with visitors? effects of visitors.
What is the evidence in this photo that the tida is going out?
Suggest reasons why sand dunes have formed at the back Practice question
of the beach in photo C.

Using evidence from the photos, evaluate
What is tha name of < ng on the sar 7
YYTIALLS the nirie DRIo (VA% Qroving O7hth s ey any potential confiict batween the different

How does this grass help to stabiise the dunes? usas of the Dorsat coast near Swanage
Describe the characteristics of the barbacue area, Wy and Studland. (6 marks)

do you think a specific area has been provided for this
purpose?

14:37
07/06/2019
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Using the OS map extract and photo
000 extract from an OS map of th
am A on page 102 o sea how the

Map Aisa 1.5
Look back
types form the t

halk headland Ballard Point on the map,
et

Locate the
Swanage Bay. Photo Bis an
N
In the far distan
called Old Harry

he impr

between

On this spread you will use map and photo evidence to study
landforms of coastal erosion and deposition at Swanage, Dorset

Swanage Co:

Did you know?

Ol Harry hag awile

different rock

1o the " 1896, O Harry's m’;- l
h of cos G
solated stacks.

ed s

known as 5

1 Study map A and photo B.

examples of what coastal landform?
In what grid square is the Foreland?
tion is the photo looking?

In what dir

o

a

On the map,
shown in the photo?

e Describe the characteristics of the chalk ciiffs
f

Give the six-figure grd refrance of Okt Hasry

The Foraland, Peveri Point and Durlston Head are a4

at local name is gven to the stacks

Swanage Coas
yaical geogray

2 a Lo wanage Bay on the map.
Approximately how wide is the bay from
Bailard Point to Peveril Point?

wence is there that
urring in Swanage Bay?

What map ey
deposition is ©

¢ How does this deposition help to explain
the growth of Swanage as a tounst
resort?

in the phato.

10 suggest how the area's
phy. (4 marks)

P
broen &
Hand Qv
Oue Ssuth Haven Pont
0 S
otk

,
PRSRE
DLk,

86

Cuoten
odtingsaay
H e a Lh, o5 Fleck Do

! Agglestany

™
)

AN
e
T
s Gt

2
WS Tily Whim Caves
Ak Point

o 02 03 04

ACTIVITIES

3 Stugdy map A and photo C.

ional evidence
woukd you need to
nfirm that landform 4 is

an information
ated on
The Foreland to explain
the formation of Old Harry.
¢ Draw a serie
annotated
describe
Refer to the proce!
ot erosion in your
annot

tions.

Remember that your
information board is
aimed at the general
public 50 make sure it
is clear and attractive.
4 Locate Studlana Bay and
Studiand Heath on map A

a Gwe the four-figure grid
referance for Studland
Heath

b wr

ha meaning of

the blue bird symbol at
0338507

¢ Describe the different

of natural

nment in this area.

env

o

Why Is
with

nis area p

0 you think
udiand needs to be

managed?

14:37
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On this spread you will find out how hard engineering can protect

coastlines from the effects of physical processes

oasts need to be managed?
10 be managed to ma a balance between
of nature and th W

flooding. With sea le
es will become ever mo

What are the coastal management options?
There are three different manage s for defending
the coast

Hard engineering - usin ficial structures such as sea
walls to control r | processes

Soft engineering - less intrusive, more environmentally

Managed retreat - this ncreasl
the trolied retreat
the sea 10 flood over low-lying land

Hard engineering
turies people b

tures u

management

Groynes
Description: Timber or

1, They trap sediment being maoved by o ft and

enlarge the beach, The widar Dec

wave dam

Cost: Timber groynes

Advantages:

 Create a wider beach, which can be popular wi
# Provide useful structures

+ Not too expensive.

Disadvantage:

it 10 sea from the

Sea wall
oncrete o rock barrier against
of cliffs or at the top
of a beach. Ha: e to refiect the
s back into the

Advantages:

+ Effective at s

¢ Oftenhasa
people to

Disadvantages:

¢ Can look obtrus

+ By interrupting longshore drift they starve beaches further along the coast, often leading

ad rates of & n elsewhere. The prot

& Groynes are unnatural and r

groynes in particular can be unattractive,

s hard engineering approaches are le
cause they:

are expensive and involve high maintenance costs

th natural coastal proce: and can cause
2ion can occur further along
ms such as ciff collay

Rock armour

Description: Pies of arge boulders dumped at

the foot of a ciff, The rocks force waves to break,

absorbing their energy and protecting the cliffs, The

recks are usually brought by barge to the coast.

Cost: £200000 per 100m

Advantages:

+ Relatively cheap and easy to maintain

+ Can provide intarast to the coast.

+ Often used for fishing.

Disadvantages:

+ Rocks are usually from other parts of the
coastline or even from abroad

+ Can be expensive 10 transport.,

+ Do not fit in with the local geclogy.

+ Can be very obtrusive.

6 Rock armour at Walton on the Naze, Esse

ACTIVITIES

wi a 5ea wal an example of hard
engineering?

B Maothsskiis ]

Alocal council vashes to defend a 1km stretch of
coastline. Calculate comparative costs for each
of the folioving:
* sea wall

* rOCK armour

« groynes
* gabions.

Gabions

Description: Wire cages filled with rocks that can

be built up to support a cliff or provide a butfer

against the sea.

Cost: Up to £50000 per 100m

Advantages:

# Cheap to produce and flexible in the final design.

* Can improve drainage of chffs

* Will eventually become vegetated and merge
nto the landscape.

Disadvantages:

+ For a while they look very unattractive.

¢ Cages only last 5-10 years before they rust,

Find out about other options for hard engineering. Consider the:
folowing
What is the purpose of a sea wall? .

Nhat are the advantages and
disadvantages of a sea wall?
Draw a smple diagram to explain how

What are the arguments for and against
using gabions as a form of coastal
defence?

* offshore * artificial headiands.

What is the cost of construction? Outine the advantages and
disadvantages.

e question

he advantages

14:37
07/06/2019




) Rivers and coasts pages X -+

Managing coasts — soft engineering

On this spread you will find out how soft engineering can
protect coastlines from the effects of physical processes

How does soft engineering
protect the coast?

Pnoto A shows beach nourishment,
one of the most widely used forms
engin g. Sand, or in this
case shingle, is dredged offshore and
transparted to the coast by barge.
The shingle is then dumped onto the
beach and shaped by bulidozers. This
lled reprofiling. The higher and
W provides greater
protection 1o valuable land and
creates & natural amenity
M and recreation

Soft engineearing approaches such as
beach nourishment try to work with

natural coastal proc: Photo B y
o Beac

shows marram grass being replanted
10 help stabilise sand dunes. This is
called dune regeneration.

Soft engineering schemes

tend to be cheaper than hard
engineering although they may require
more maintenanca. Every few years
beaches will need more sand or shingle
and sand dunes may need replanting
to replace grass that has died or been
trampled. However, these schemes
are generally more sustanable and are
often the preferred option for coastal
management today.

Beach nourishment
Description: The addition of sand or

shingle to an existing beach to make it higher

or wider. The sadiment is usually obtainec
offshore locally so that it blends in with the
existing beach material. It is usually
transported onshore by barge.

Cost: Up to £500000 per 100m

T s

nourishment at Eastboumne, East Sussex

0 Sand dune regeneration at Calgary Bay, Mull, Scotland

R -

Advantages:

+ Relatively cheap and easy to maintain

* Blends in with existing beach

# Increases tourist potential by creating a bigger beach.

Disadvantages:

* Needs constant maintenance uniess structures are
built to retain the beach.

Dune regeneration

Description: Sand dunes are effective butfers to the sea but are

easily damaged and des! by trampling. Masram grass can be

planted to stabilise dunes and help them to develop. Fencas can be

used to keep people off newdy-planted areas.

Cost: Cost: £200-£2000 per 100m

Advantages:

+ Maintains a natural coastal environment that is popular with
people and wikdlife.

+ Relatively cheap.

Disadvantages:

¢ Time-consuming to plant the marram grass and fence areas off.

+ People don't always respond well to being prohibited from
accessing planted areas,

+ Can be damaged by storms.

6 Dune regeneration at Chichester,
West Sussex

Dune fencing

Description: Fences are constructed on a sandy beach along the
seaward face of existing dunes to encourage new dune formation.
These new dunes help to protect the existing dunes.

Cost: £400-£2000 per 100m

Advantages:

+ Manimal impact on natural systems

+ Can control public access to protect other ecosystems
Disadvantages:

+ Can be unsightly especially if fences become broken.

+ Reguiar maintenance needed especially after storms.

ACTIVITIES

1 a Describe what is happening in photo A,
Why do you think beach nourishment has been
chosen to help defend the coastine at Eastbourne?
What other forms of coastal defence have been
Installed here and what is their purpose?
What are the disadvantages of beach nourishment?
Why do you think the area of sand dunes in photo B
needs to be restored?

Apart from planting marram grass, what other forms Practice question
of management wil be needed to restors these
dunes? I ity differences between hard and soft

engineering coastal management strategies,
(4 marks}

Find out more about sand dune regeneration.
Try t0 find an example of sand dunes that
have had to be regenerated (rastored).
What caused the problems and what
soutions have been adopted?

What are the challenges and cpportunities
for the future?

Why do you think there is a wide prica range for each of
the forms of soft engineering?

Suggest why aither hard engineenng or soft engineenng
s the best option for defending the coast.

14:37
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Managing coasts — managed retreat

On this spread you will find out how managed retreat can protect Coastal monitoring and adaptation

coastlines from the effects of physical processes Much of the ¢ the UK does not require expensive intervention in

'm of coastal def
s these coastal zones can be

h. People living or workis

Managed retreat

Managed retreat is a deliberate policy of [ s - g fu ar inland. This mi :
allowing the sea to fiood or & an area of - a ; mes on a holiday park, a path, a fence or a hole cn a
refatively low-value land. It is a form of soft
enginoering as it allows natural processes to
va:’em',crqv 5 n;l nt s the way conduct monitoring of these
s s the possibilities of confiict between managing the coas
that hard engineering does. 3 5 200,18 POSw
and views of local peo

Marne proce:

golf course (photo C) ; i
stretches of coastine. This heips to

ehousing
and the neads

costs

in the long term, allowing manag reat is a
more sustainable option than spending large

trying to protect the coast with

nes. As sea continue to

rise, managed retreat seems likely to become
aly popular choice for managing

. If conditicns
K rty, then a new
hange, for
ch might be adopted

o The breach of the sea daferices at Medmarry

Medmerry Managed Retreat, near Chichester, West Sussex

Aerial photo B shows a streteh of coastline on the south coast of England near

Chichester. This flat, low-lying coast is mainly used for farming and caravan parks
protected by a low saa wall but this is now in need of

repair. Building a new sea wall to protect the area against future sea-level rise was

a very expensive option

Given the relatively low value of the land, it
was decided to allow the sea to breach the
rrent sea defences (photo A) and fiood
me of the farmland that was praviously
protected. You can see in the photo how
this has happened

The Medmerry scheme cost £28 milik

and the controlled breaching of the old sea

defences took place in November 2013. In

the future, this scheme wi e - * o Examine why a system of managed relreat may 0ot be
’ 1 Why is managed retreat a sustanable option for sasib in some parts of the coast. {6 marks)

coastal management? - -

2 a Describe the relief of the area shovm n

help to protect the surrounding farmland phato B

and caravan parks from flooding b What are the man land uses at X and Y7

# creale a large natural saltmarsh to form
a natural buffer to the sea

Carry out your own research 1o find another examps of
establish a valuable wildiife habitat and = © Whatis the purpose of the feature at 27 ot

B SRR -nastal defence
encourage visitors to the area, naged retreat at vantages and disadvantages What were the pra-exsting forms of (A‘Jw‘ﬁ db‘ eﬁ
Modmen : ; é“ e son and why has managed retreat now been adopted?
‘ ) 0L cosi 1 e O Assess the advantages and disadvantages of your
d or should peopie adapt !? the S sohBae.
natural changes taking place? Justify your answer

You can see on photo B that embankments have been constructed infand to give Medmen ik thy
protection to farmland, roads and settiements. This alteration of the coastling is Do you th

1 coastal realignment. =
: What are tha chalenges for the future?

1437
&Y 706010
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On this spread you will find out about the coastal management

schemes at Lyme Regis in Dorset

Lyme Regis is a smell al town on the south coast
of England. It ies at t t of the World Heritage Site

known as the Jurassic Coast, This is one of the most

spectacular stretches castiing in the UK and famous ) 8

for its fossis. The town is a popular tourist destination.

ation of the town swells from 4000

What are the issues at Lyme Regis?
Much of the town
The coastline is e INg more rapidly
due to the powerful waves from the

s baen built on unsta fs.

has been considerable erosion of th
walis have been breached many tirr

hore, TH

How has the coastline been managed?

The Lyme Regis Environmental Impror
was sst up by West Dorset District Council in the
early 1990s. Its aims were 1o provide long-term
coastal protection and reduce the th

Engineering works were completed

To reduce confiicts between differant intes

groups, such as property owner:

environmentalists, there were consultation meetings
and the public were kept informed before

and during the construction work

Phase 1 Date: 1990s (completed 1995

* New sea wall and promenade construct
to the east of the mouth of the River Lim

ion

emerger
stabilise the cliffs. Hundreds of large nails
were used to hold the rocks together as
well as improving drainage and re-profiling
the slope of the beach.

Phase 3 Not undertaken

The initial plan to help prevent landslips
and coastal erosion 1o the west of The
Cobb were shelved. It was decided to

leave this stretch of coast alo

s outweighed the benefits.

any in Europe
ith west. Many
properties have been destroyed or damaged, and there

lent Scheme

Phase 2 Daw:

Extensive improvements made to the

&

 Phase 4
(new saa wall)

Phase 4
~ (nailing, drainage
and pilng)

+—#lock armour 7|
—— Stone groyne
Shinglo
(beach nourishment)
—Stone groyne

Sand imported from France
North Wall Rockary
{rock armour)

| Pnases 1
[and2

==—Beacon Rocks
{rock armour)

matras
@ Cosstal management at Lyme Regis

200520

a front costing

£22 milion. These included

construction of new sea walls and promenades

creation of a wide sand and shingle 1 to absorb wave

energy and increase use of the shore; shingle dredged

from the English Channel and sand imported from France

extension of rock armour at The Cobb (map A) and the
stern end of the sea front. to absorb wave energy and
i retain the new beach.

Phase 4 Date: 2013-2015
This final phase focused on the coast east of the town
It cost £20 miion and invoived:
@l in front of the
lection

nailing, piling and drainage to provide cliff

tal defence works at Lyme Regis

Jefences have stood
nt stormy winters,

The harbour is now better

vd fishermen.

Complete a table listing the different types of hard and soft

engineering used at Lyme Regis (map A).

Photo € shows Phase 4 of the coastal defence work at

Lyme Regis.

a Describe what s happening in the photo,

b What material has been used to construct the sea wal?

¢ Suggest some of the issues &
out this new defence work.

sociated with carryng

Suggest why both hard and soft engineering have been
used to protect the coast at Lyme Regis

How has the management of the coast at Lyme Regis
reduced possible conficts between different groups of
people?

Investigate the management measures at
Lyme Regis. You wil find planty of photos and
maps onine with ‘before and after’ images.
and Information about the different measures
implementec. Consider how successful these
measures have been since 2015,

Practice question

To what extent can the coastal management at
Lyme Re

L M)

be considered a success? (6 marks)

14:37
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River landscapes

Changes in rivers and their valleys

On this spread you will find out how rivers and their valleys change

with distance downstream

What is a drainage basin?
age bé

familiar with th

Diagram A shows a typic
tributaries. Make sure you a:

need to remember them

wider, fiat fioor
wider and Goepsr

Wtershad - the edge

o & fuer besin whers @

How does the long profile of a river
change downstream?
a raft floating down the

teep gradient

Imagine that you were ©
gram A.

river In gie

would Gentie

our speed (velo
waler is shaliow

¢ In the mountains

ere th
tion with the bed

considerably

Elevaticn

and turbulent there is Tr
and banks, stowing the rate of fiow. But if you
»ounter rapids, where the channel narmows
d

and the river becomes deeper, you woul
move much faster!
& Further downstream, the rivi channel is

much deeper due to the tributaries bringing
ad al watee. Now less water is in conte

with the bed and banks and the velocity
adient Is less

increases, even though the
1 the mountains. You would

now

steep thal
be floating faster!

Fluvial (river) processes

o pic
a line graph it would look like
am B the
file of & river, Notice

ver has a steep

ent in its upper course

and a much gentler g

eal profie, In

ariver's long

How does the cross profile of a river and its valley
change downstream?

A cross profile is an imaginary ‘sice’ &
at a particular point. D

s a river channel and its valley
file of both a river and its
der and desper, with the

mpared with

0SS P

In realty there will be variations in places. For example, r
ape of a river chan
activities such as quarry

er management

of rock or hu

an

to the amount of water flowing in the
sin the

gy it is able to erode its

of the drainage b
and more en

veatharing and
valley less sl

ACTIVIT ES

1 a Copy tha long pre
b Locate the three cross profiles shawn in diagram A on your dagram
s profile and add labels to describe the valley and the

file {dagram B},

c se downstream.

scribe how a river and its valley change with dis!

~

Photo € shows the River Tees in County Durham
0 dih, depth and type of fiow

b Describe the shae of the valley.

here in the long profile of the river this photo was taken,
Explain your answer.

Did yoy know?

The UK

0 the Rivey

ongt;
Wared
Thames whic

Investgate the changes in a river
¢iose to your home or school.

Use a map or photos to show
hows the river and its valiey change
with dist downstream,

Practice question

Describe how the shaps of a river
valiey changes downstraam
(4 marks)
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On this spread you will find out how rivers erode, transport and deposit

material

What are the processes of erosion?
Photo A shows a small river on Exmoor in south v
Engtand. There i

rode and enlarge its channel and the river
valley. 0SSOI dentify two types of eros

+ vertical erosion (dc

¢ lateral erosion (s

o An Exmoor river at low flow during the tate sur

walerfails

6 River courses and fluvial processes

<t deposition lancioms 5, and transportation

sily deposition Endfonme, .9, levees

Diagram B shows the four processes of erosion that take place in a river!

+ Hydraulic action - the force of the water hitting the
river bed and banks. This is most effective when the.
water 15 moving fast and when there is a lot of it

+ Abrasion - when the load carried by the river
repaatedly hits the bed or banks disiodging particles
into the fiow of the river.

# Attrition — when stones carried by the river knock
against each other, gradually making the stones
smaller and more rounded.

¢ Solution - when the river flows over limestone or
chalk, the rock is slowly dissolved, This is because it
is soluble in mildly acidic river water.

What are the processes of
transportation?
The material trar
ts load. Diagram B
y f transportatio
+ traction
+ saltation
+ suspension
+ solution
@ size and total amount of load that can
be carried wil
flow &
often

flowir

6 A river In high flow

When does deposition take place?

Deposition occurs when the velocity of a river dex 2s. It no longer ha

energy to t ort its sediment so it

+ Larger rocks tend to be deposit 4 o 50 of a river. They are only
transported for very short d 1, during per
high flow.

+ Finer sediment is carried further downstream, me

materia’ will be deposited on the river bed or banks, whe locity is slowed by

friction.

on occurs at the river mouth, where the interaction
ntle gradient, greatly reduces the river's velocity.

1 Invastijate how velocity affects the processes of
arosion, transportation and deposition.
2 Find out about the Hjulstrom Curve and make
simple copy of the graph, Add annotations to
What evidenca is there that erosion and describe what it shows.
deposition take place in this
Under what conditions would you expect actve
erosion 10 take place?
To what ¢ ariver valley the
result of the 3 i er flood conditions?
sediment and the velocity of (9 marks)
the river aff orocesses of river transportation?
Where and when does depo
river?

n take place in a

07/06/2019



Rivers and coasts pages X +

On this spread you will find out how rivers erode their valleys to
form distinctive landforms

What are the distinctive river 4

htedocking V-shaped valey
landforms? sours
Diagram A shows a typical river from sourca to mouth & e

and its distinctive landforms. L ',/
> i

Wiaterfal
# In the river's upper course, erosion dominates / >
to form landforms such as interfocking spur

waterfalls and gorges

Further downstream, erosion and deposition 2 n
combine to form meanders and ox-bow lakes. ¢ N -
s i N (=
As the river nears the sea, deposition dominates to Meaancar ,;{T ~
A
form a fioodplain, levees and the river estuary. You -
need to be able to recognise these features and
x 2 % OCrc-bow lake

describe how they form s

Of course, not all rivers “typical' and it's poss
o

to find landforms of erosion and deposition at various v
points along the course of a river. o River tandforms from so mouth

Distinctive river erosion landforms
Interlocking spurs

aped valley ar nd the ‘fingers' of lar ut o are caled

interlocking The river is near its sou ot powerful er tocut
g

of land, so has to flow

River erncinn and denonsition landforms
9 = =] wi

Waterfalls

t makes its way from source to

th a river often flows over a variel
of different rock types. Tougher,
resistant rocks are less easily d than
waaker rocks and they will form ‘steps’ in
the long profile of a river. These steps form
waterfals (diagram C).

Waterfalls are most commonly formed
when a river flows over a relatively
resistant band of hard rock. When the
river plunges over a waterfall it forms a
deeap and turbulent plunge pool. Here
the processes of erosion, particularly

Pebbies; st00es and boukiers

O Frormation of & waterai

hydraulic action and abrasion, are active and they combine to undercut

retreats upstream. Over many years the retreating
behind a steep-sided gorge (diagram A).

Wiaterfalls can also form when a drop in sea level causes a river to cut
down Into its bed creating a step in the long profile of a river. This step
Is called a knick point and it is marked by the presence of a

Waterfalls can also be found in glacial hanging valleys (see

Gorges
A gorge is a narrow steep-sided valley that is
nd immediately downstream of a

t t is formed by the

a waterfall over hunareds or even thous:

years {diagram D).

Gorges may sometimes form in othy

At the end of the I

off upland are

1 as Cheddar Gorge in.
S0ME gorges |
stone as a result of the cc

round caverns.

Draw a sketch of the river and its valley
in Photo B. Label the interlocking spurs
and the V-shaped valley. Acd labels to
describe the valiey sides and the river
channel, Is it high or low flow?

Make a copy of diagram C. Add

agorge

Positio

after ratreal

of waterfal

1 Search onfine for a photo to show each of the thres landfcrms
described on this spraad. They should be examples in the UK.

2 Add detalled labels to describe the main characteristics of
each landform. [Don't use a photo of the High Farce waterfall
on the River Tees, as that appears later In the chapter!}

another diagram 1o show what happens
when the overhanging rock cokiapses. Practice question

With the aid of diagrams explain how a
gorge Is formed as a waterfall retreats.

snly @ temparary feature on a river’s

a T

14:38
07/06/2019
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On this spread you will find out about river landforms created by
deposition and erosion

River landforms
Meanders

channe for a heavily-laden riv

fine sadiment

result of the process
erosion and der

st flow
rom sid

Pools and riffles

Meandering streams camying coarse

sediment may develop alternating

deep sections (called pools) and

shallow sections {called riffies).

Poots are usually found on the outside

bends of meanders where, during

periods of high flow, the faster flow erodes a deep channel,

S~

6 Processes and landforms
of @ maandering river

Riffles result from the deposition of coarse sediment. also at times of high flow,
and are characterised by more turbulent slower-flowing water, During low-flow
conditions, however, water tends to flow mare slowly through a pool section,
depositng fine muddy sediment. Under these low-flow conditions, water may
flow slightly faster in a riffle saction, accounting for the lack of fine seckment
here. This is what you are most likely to see when conducting fieldwork.

Ox-bow lakes

loop is cu
ow lake.

River deposition landforms
Floodplains and levees
A fioodplair de, flal area of marshy

nd in the

ion of a floodplan (diagram D)

the edge of the floo

This explair

{ fertile alluvium. ioodplains and levees
river bed {levé in Frencl

gram D).

flow condi d s plac g 1 od and reducing
f the channe C ‘s des of
channel. Here the velocity ver decreases rapk C deposition of
ant on the river banks, First the coarse
siit and mud. Gradually after many
much as two metres
Estuaries
e UK most river mouths fo

isen. Est

erating in estuaries
rged into the sea s v falls and sediment is deposited

Al low tide these fine degx time, mudflats develop

ACTIVITIES

1 a8 . cton of the meander

C-C' in diagram B,

Search for an aerial photograph of a floodpian in the UK. Make
sure it shows meanders, 0x-bow lakes, a floodplain and levees.
Oraw and label the following: thalweg  Label these features o your photo

deposition, lateral erosion, rver ci, o Descite o tHe land e Used.

slip-off siope for point bar).

a ssquence of labslled dagrams to
show how an ox-bow iake forms. Make Practice question

ou shaw the importance ¢ h 1 -
you e Sl The gradient of the River Missssop d average, only

10 cmvkm for the last 1000 km of its course to the Gulf of Mexico.
Describe with the ak
Describe with the Jer how
levee is forr (4 marks)

ver changing cous

07/06/2019
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1000 map
extract of the

Rtver

On this spread you will find out about the erosion and deposition landforms
along a stretch of the River Tees in County Durham, in north east England

Where is the River Tees?
The River Tee:

an important river in the north east
gh in the Pennine Hifs near
t flov

oughly

Example

a
High Force ¢ UK’s most A
impressive s 10 F()le‘s(;‘u A N o
S ourse, Th s Arops e
ourse, The river drop: =

water into the foaming and

It then continues its

ble 1o erode this
med a step in
eloped over
ars to form High Force w

tougher baj roek, the river h,
the long

hundrads of

of the river. This has

ker rock with he

The underlying d; ontal layers
Y

s limestone. The

ied beds) is the Carbonife

Y
3

.52 G foe

Fordopaido iy

| S

werlying slightly lighter-coloured rock with vertical ot Hedh © Grown copyrght
oints is the dolerte. 38 39 40
waterfall, It uncercuts the weaker kmestone forming an IES
3. This ually lapses and the waterfall
dually retreats upstream 1o form a gorge. You allusing 3 e Sockbumn o eeping meander

of the

of the gorge to the le

an see the steap si

waterfall in photo B

Meanders, levees and floodplains near

1 Draw a sketch of High Force wats
to B. Add detaled labels to descrive

n characteristics and the fluvial

operating

2 a Whatis the evidence from photo B that
the waterfall used to be more extansive

s through four grid
Draw an enlarged sketch
doubing the s¢
Now dra
that runs alongside the river on eit

the course

Darlington s
n t pasty
= ~ il ¢ Draw any levees that have formed on either side of the river
MapCisa of the River Tees south of 2 he evidence that the waterfall =
- 2 S d Carefully labsl the folowing:
Darlington (mag AJ. Here the river is flowing from west is retreating to leave a gorge? o
10 sast over relatively flat and low-lying land. All along Use anline mapping 1o find an aerial satelite 29 *'/the meander >
of the River Tees thera are good examples photograph of the mouth of the River Tees at Teesport « the diraction of river fiow .
ees and foodplains [Middlesbrough). @ How might tha course of this meander change in the future?
* Add labels to identfy the wide rver estuary (what is Use a simple sketch to support your al
L rid square n map C. Look closely at the ts width?) and the mudhaf 08
r he embankments, or levees, running 8 4 al
g * Try to identify the industries located alongside the €©) Sketch map aréa
alongside f meander. Notice also the extensive 4 4 o S Practice questiol
area of the map alon the river, The | X S or Setds
browm contour ines in this area tells us that the land Is the features normally iated with a ri
fiat, This is the river's ain g 35 38 | course from its source mouth? (6 marks)

14:38
07/06/2019
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On this spread you will find out about how physical and human factors
can increase the risk of flooding

What is flooding?

f rain in just 24 b

lod in the

nger hoid the amount
the banks anc fioods the

What causes flooding?
ar floods L cur afte eriod of rainfall
n i teadily
entually the river
a flood.
i owing torres
floods. T are more ¢

storms that cur in the summer.

| and hurman fas that

Physical factors

+ Precipitation - torrential rainstorms

Human factors (land use)

Urbanisation — building on a ficodplain creates
can lead 1o ds as SUC S tarmac rox
chann ] 1 te roofs. Water is
s and then into
rai ver saveral day: T sh £ d vement of w

volume of water flo

flooding in lowdand r t 5 g more likely.

forestation — much of the water that falls
evaporated or &
and branches. Trees
w. Wnen trees are
sucdenly available anc
n , increasing the flood risk.

encourage w low overland
river channels. This speeds up w.
and makss flooding more likety.

ulture ~ in arable farming, soll is left unused and
d to the elements for periods of time. This can
runoff. This is increased if the
and down steep sk
ng the furrows

What is a hydrograph?
water flowing alo
discharge. It is me: cumecs
rograph

ainfal and the

time
peak rainfall
charge)

ows how quickly water is transferred
tor in the flood risk. The shorts

aq the greater th flooding

A ficod hydrograph

What affects the shape of a hydrograph?

The a hydrograph is af

Drainage *Flashy' hydrograph
basin and with a short lag time
precipitation and high peak
characteristics

d by rainfall and by drair

Low, flat hydrograph
with a low peak

Small basins often lead 10 a rapid water

A high density speeds up wat

molst

all intensity

ACTIVITIES

Describe the ef of the flooding in
Cockermouth (photo A). Consider tha
social, economic and environmental
mpacts.

What Is the difference between a
normal niver ficod and a flash flood?
What features of the urban emaronment
increase the risk of flooding? Give
reasans for your answer.

What physical and human factors are
liksly to produce a hydrograpn (table C)
with a short time tag and a high peak?

transfer

Gentie slopes skow down water transfer
p watter and skows down s transfer.

Light rain will r slowly and most will soak into

Research oniing about the Cockermouth flood of 2009.
What were the main physical and human causes of the flood?
What were the impacts?
What has bean dene since 2009 to reduce the likelinocd of
future fiooding?
How successful were the post-2009 defences in coping witt
the axtreme rainfat in December 20157

or flooding is a natural phenomencn.,
ent do you ider th tement 1o be

14:38
- .
& =Y 706010
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On this spread you will find out about the costs and benefits of hard

engineering to manage river flooding

What is hard engineering?

But this
property or
treatment

# Costs - the financial cost of the scheme, and
negative impacts on the environment and or
people’

+ Benefits - financial s
flooding. along

engineering options.
Dams and reservoirs
nd the world to
flooding. Mo
X al fun:
sxample:

» flood prevention power generation

» irrigation

erio ig
ir. It can then be

large areas of land. Many e may have moved

from their hor

Clywedog reservoir, Llanidloes, Wales

The Clywedog resenor (photo B} wa

the 1960s to help prevent ficoding of the River Severn
Its concrete dam is over 70m high and 230m wide and
the reserv tches for nearty 10km, It has been in
continuous use since 1967, filing up in the vinter and
gradually releasing water in the summer to retain a
constant flow. Although some fiooding has continued to
affect settiemants further downstream, Clywedog has
undoubtedly pravented catastrophic fioods.

& Clywedog dam and resenve

/
Contoied fo0dng 10
feduce senous floods  Brrpess—
downsiream chanel
Craaton of witland

storsge

o Fiood prevention - Some
and soft engi

Chennel enarged

decging - takng

sediment ¥om the fiver
it 100Ul

Channel straightening

raightening involves cutting

ugh meanders
channet. Thi

the concref

y unattractive and unnatural
v onment and can damage

wildiife habitats.

Embankments

An embankment is a raised
ng the leve!
allowss the river
nel 10 hok
before floodiny

Hard engineenng structures
ol oncrete walls or

1 in towns ¢
1t floodi aluabie
perty. So 8 mud
dged from the river may
aper and
and looks

he channel

annels be used. This
stainabk

more natura

The Jubilee River, Maidenhead

nthe UKaf

has had a po
creating new

ties such as

i relief channel, named the Jubilee

n the River Thame:
C). The 11 km channel
110 milion to construct

king and fish

ACTIVITIES

rate the diffevant types of hard anginesring

ibed on this spread.
Consider th

Clywedog
Construct a summary tabi

options:
* channé! straightening
* embankments

* ficod relief channels.

osts (disadvantages) and benefits
(aavantages) of dams and reservoirs such as at

Flood relief channels
A flood re

man-made riv

constructe

an wban &

Search online for more information about the Jubilee

River flood refief channel

Why was it built? {Had thera teen some serious

fioods in the past?)
What have been the envronmental and social

benefits of the flocd reliet channal?

Try to assess the costs and benefits of the Jubilee
and benefits of the foflowing hasa engineering River

Practice question

To what extent are hard engineenng schemes

sustainable?

14:38
E :
& O 070672010
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On this spread you will find out about the costs and — — Preparing for floods

benefits of managing river flooding using soft engineering s and river basins are monitored rem sing satelites and computer Thrnk about it
technology. Instruments are used to measure eck river levels. 15 your town, city or vilage
Computer models can then ba 0 predict dis identify areas at at risk from flooding? What
What is soft engineering? fisk from flooding defences ars.

arking with natural river process In Engl and Wales the Environment Agency issues flood warnings if flocaing

hard engineering t do is likely. Warnings are sert to the emergency senvices and the public using s
or rying to sto r\?’malr media, text and em There are three levels of waming:
e INtO & river L " -

the aree frc

* Flood Watch - floodi low-tying land and roads Is expected. People should

be prepared and watch river levels

¢ Flood Warning - there is a threat to homes and businesses Peop

move items of value pper floors and to tum off electricity and water,
S Of & ated from leaves * Severe Flood Warning - extreme danger 1o ife and pi ty is expected.
sheap and has emvironmental  § X

ople should stay in an upper level of their home or leave the property,

The Emironment Agency makes maps identify areas at risk from floading,
- People living in these areas are encouraged to plan for floads. This might include:
@ Fiood storage ares, nesr Aye

Wetlands and flood storage areas
Wetland enviix East Sussex ¢ planning what to do if there is a flood waming (e.g

tor | maoving valuable items upstairs)

8 *u‘dfev @” be ¢ using fiood gates to prevent
ce the risk of flcoding r damaging property (photo D)
further downstream
/ * using sandvags to keep floodwater away from

Floodplain zoning ""';“ buildings.
different / Local authorities and emergency services use these

S t0 plan respon 10 fio For example,

lling temporary flood barri racuating people,
Closing roads and securing buildings and senvices

tions on the
\reas close to

£d on probabiity and one of
Ay the ‘o ‘sts" that places can become blighted by
Floodplain being ‘at risk’ from floading. This can cause property
168 to drop and insurance premiums to increase

floodpl
developed ¢
prices to fall

River restoration i 1 y'/lva: is the purpose of a flood storage area Imagine a buider has sutmitted a planning application to build
Whera the course of a river has been 6 - (photo A) new houses on the area labelled ‘Playing fields’ on diagram B
i el - 2 a Whatis the evidence in photo € that this Expiain why, as the pianner considering the proposal, you have
river channel and its floodplain have been rejected the scheme. Propose a batter option.
" g ki modified?
ration = -] (
]J“‘d’ foatur 5 - b ?n.gmsl three reasons why these Practice question
s and wetlany K . \ - I, Changes may lead to a reduction in the
¥ 3 flood risk further downstream Use an exampie of one soft engineering river flood
3 Sugoest why some river engineers and management strategy to show how it has a fir
local people prefer soft rather than hard on the ervironment. (4 marks)
engineering schemes, = =

d effect
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Rivers and coasts pages X +

On this spread you will find out about the flood management Additional flood defence measures that are part of
scheme in Banbury . the scheme include:

* raising the A361 road in the flood storage area

Where is Banbury? v ¥ [ {map C) plus improvements to drainage beneath
the road to prevent flooding

Banbury is located in the Cotswold Hills about 50km north of Oxford
{map A). The town has a population of around 45000 people. Muc
of the town is on the floodplain of the River Cherwell, a tributary of 2 protect property and businesses, such as the
the River Thames % motorsport business Prodrive

new earth embankments and floodwals to

i ] a new pumping station (o transfer excess
How has Banbury been affected by flooding? > ) rainwater into the river below the town

Banbury has a history of de: floods. In 1988, flooding led to 3 the creation of a new Biodiversity Action Plan
the closure of the town’s railway station, shut local roads and caused k {BAP) habitat with ponds, frees and hedgerows
£12.5 million of damage B). More than 150 homes and 200 to absorb and store excess water.

businesses were affected. In 2007, the town was hit again by floods
that extended over much of central and western England. Many more
homes and busines: affected as the river burst its banks after What have been the social,

oy heal rain economic and environmental

costs and benefits?

What ha.s been done to reduce the risk : The table below outines some of the main costs 6 coptrol striclure looking Uost Bant fneirs
of flooding? and benefits assocated with the project e Srpanna

In 2012, Banbury's new flood defence scheme was compieted. >
A 2.9km earth n‘:'rbarrkme”' was built paraliel to tha M40 S m“
motorway 1o create a ficod storage area (map C). The | ¥ 2 into y of the scheme was " %

embankment has a maximum height of 4.5m. It is capable of i ¥
holding around 3 milion cubic metres of water - that's 1200
Olympic-size swimming pools!

derupting peoplo s hve: dad Emvironment

Quality of life for loca and Cherwed District
= . £Crest of flood:
The flood storage area is located manly on the natural floodplain | embankment
of the River Cherwell, It collects rainwater that othenwise would 2

ave swelled the river and caused it to burst its banks.

of ariety and
hrough fear of fios
N Material for the earth dol
Phota D shows one of the two flow control structures in the e deit allowed to flood if
embankment. The specally designed aperture (ocpening) controls KA \ a small réservoir. ara high
the rate of flow downstream towar anbury. Any excess water \ Harelcml
backs up behind the structurs, filing L th reservor rather than . \control structure
continuing towards Banbury. The design avolds the need to open o
and close flood gates. Map € shows how this works,

Use pheto B to help describe the problems associated with
‘Iocdmg in Banbury.

Make a large copy of map C. Find photos 1o show some of the ’

main features of the flood storage area. Add labe captions to
describe what th v,

Describe how the flood storage area works and how it is designed
10 prevent floading in Banbury,

Work in pars to list aaditional social, economic and environmental
Issues related to the fiood defence scheme, Consider the costs ana
benefits. Besearch tha ‘Banbury Flood Alleviation Scheme' to help get
you started
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